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Description

BACKGROUND OF INVENTION

Field of the Invention

[0001] The present invention relates to the field of fluid
treatment. The invention relates to a refrigerator using
treated water that is treated using a fluidic cartridge.

Description of the Related Art

[0002] Water treatment cartridges are known in the art.
One use of such cartridges is to treat water for use in a
refrigerator. The treated water is often used to supply an
ice maker or a drinking water supply. Examples of refrig-
erators using cartridges or cartridges suitable for use in
a refrigerator are disclosed in U.S. Patent Nos.
5,826,854, 6,120,685, 6,337,015 and in U.S. Patent Ap-
plication Publication No. US 2003/0024860 A1. These
cartridges have an inlet, an outlet, and a filter material in
fluid communication with the inlet and the outlet.
[0003] Some of these cartridges open a valve in the
inlet and/or the outlet of a head assembly fitting to which
the cartridge attaches. Examples of such arrangements
are disclosed in U.S. Patent Nos. 5,256,285, 5,607,582,
and 5,753,111. These valves are typically actuated in a
direction linear with the engagement of the filter cartridge,
requiring the casing receiving the cartridge to be at least
as long as the valve.
[0004] Some known cartridges can be used to actuate
valves other than an inlet and/or an outlet valve. For ex-
ample, U.S. Patent Nos. 3,339,776 and 3,852,196 dis-
close a filter and valve arrangement whereby connecting
or disconnecting the filter cartridge from the inlet/outlet
valves of the system’s body also automatically opens or
closes a bypass valve.
[0005] While these cartridges may have been useful
for their intended purpose, within the refrigerator envi-
ronment there is a desire to provide a more compact wa-
ter treatment cartridge arrangement that can actuate inlet
and outlet valves when inserted into a confined space.
The desire for a more compact cartridge relates to con-
flicting requirements of the refrigerator environment
where, on one hand, for aesthetic purposes it is preferred
to locate the cartridge within the refrigerator cabinet, and,
on another hand, it is preferred to locate the  cartridge
externally of the refrigerator cabinet to prevent the car-
tridge from taking up valuable storage space that could
otherwise be used to store food. It is also preferred that
the cartridge be located for easy access by the user to
increase the likelihood that the user will replace the car-
tridge.
[0006] The refrigeration environment preferences are
balanced with the performance requirements for the car-
tridge. For example, there is a desire to maximize the
length of treatment cartridges, thus increasing treatment
material, thus increasing cartridge performance in con-

fined spaces. Further, there is a desire to provide a treat-
ment cartridge that utilizes a mechanical advantage in
actuating an inlet and/or an outlet valve. Still further, there
is a desire to provide a treatment cartridge that can ac-
complish any of the foregoing and is also capable of ac-
tuating a bypass valve (or other feature) located on the
head assembly into which the cartridge is inserted.

SUMMARY OF THE INVENTION

[0007] The invention relates to a refrigerator according
to claim 1 comprising a water-using accessory provided
on one of the cabinet and door, with a head fluidly cou-
pling the water-using appliance to a water supply, and a
water-treatment cartridge removably coupled to the head
such that when the cartridge is coupled to the head, the
cartridge treats the water from the supply for use by the
water-using accessory. A cartridge mounting bracket is
provided for removably mounting the cartridge to the cab-
inet and is located on the cabinet relative to head such
that the mounting of the cartridge to the cartridge mount-
ing bracket effects the coupling of the cartridge to the
head and the cartridge can be mounted to the cartridge
mounting bracket from the exterior of the cabinet.
[0008] The invention relates to a refrigerator compris-
ing a water-using accessory and a water-treatment sys-
tem fluidly coupling a water supply to the water-using
appliance for supplying treated water to the water-using
accessory. The water-treatment system comprising a
head assembly controlling the flow of water from the wa-
ter supply through the head assembly and an end piece
for fluidly connecting a treatment cartridge to the head
assembly. The end piece comprises an end piece wall,
an inlet fitting, and an outlet fitting, with at least one of
the inlet fitting and outlet fitting having a cam surface and
a longitudinal axis. The inlet fitting and the outlet fitting
extend from said end piece wall, and a portion of said
cam surface is vectored from said longitudinal axis.
[0009] Other embodiments of the invention are dis-
closed in dependent claims 2-35.
[0010] The end piece can be mounted to a cartridge
housing, with the cartridge housing being filled with a
treatment material for treating the water from the supply.
The cam surface can be used for actuating a valve lo-
cated in the head. Both the inlet and outlet fittings can
have a cam surface for actuating a corresponding valve
located in the head. The head can include inlet and outlet
passageways in which the valves are located, such that
a follower on each of the valves at least extends into the
corresponding inlet and outlet fittings such that the cor-
responding cam surface will contact the follower and
open the valve. The passageways are preferably orient-
ed at an angle relative to the fittings to minimize the over-
all length of the head.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] While the specification concludes with claims
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particularly pointing out and distinctly claiming the inven-
tion, it is believed that the present invention will be better
understood from the following description taken in con-
junction with the accompanying drawings in which:

Fig. 1 is an exploded perspective view of a cartridge
and a head assembly, the cartridge being aligned
for insertion into the head assembly, according to
the present invention.
Fig. 2-A is a front elevational view of the cartridge of
Fig. 1.
Fig. 2-B is a top plan view of the end piece of the
cartridge of Fig. 1.
Fig. 2-C is a side elevational view of the end piece
of the cartridge of Fig. 1.
Fig. 3 is a perspective view of the end piece of the
cartridge of Fig. 1.
Fig. 4 is a perspective view of an alternative embod-
iment of the inlet and outlet fittings of the end piece
of Fig. 3 showing attachable fittings having a cam
surface.
Fig. 5 is a perspective view of an alternative embod-
iment of the inlet fitting of the end piece of Fig. 3
showing an extended actuation wall having a cam
surface.
Fig. 6 is a perspective view of an alternative embod-
iment of the inlet and outlet fittings of the end piece
of Fig. 3 showing the cam surface as a curved face.
Fig. 7 is a perspective view of an alternative embod-
iment of the inlet and outlet fittings of the end piece
of Fig. 3 showing the cam surface as a planar face.
Fig. 8 is a perspective view of an alternative embod-
iment of the inlet fitting of the end piece of Fig. 3
showing openings on a planar face of a cam surface .
Fig. 9-A is a cross sectional top view of the head
assembly and fully inserted end piece of the cartridge
of Fig. 1 taken along line 9A/B - 9A/B thereof, wherein
the inlet valve is actuated and shown in the open
position.
Fig. 9-B is a cross sectional top plan view of the head
assembly and partially inserted end piece of the car-
tridge of Fig. 1 taken along line 9A/B - 9A/B thereof,
wherein the inlet valve is not actuated and shown in
the closed position.
Fig. 10 is a perspective view of the head assembly
of Fig. 1 showing the closed end.
Fig. 11 is a front view of the head assembly of Fig.
1 showing the follower of the inlet and outlet valves
in a closed position extending into the inlet and outlet
receiving ports.
Fig. 12-A is a cross sectional view of the bypass valve
of the head assembly of Fig. 1 taken along line
12A/B-12A/B thereof, wherein the bypass valve is
shown in the closed position.
Fig. 12-B is a cross sectional view of the bypass valve
of the head assembly of Fig. 1 taken along line 12A/B
-12A/B thereof, wherein the bypass valve is shown
in the open position.

Fig. 13 is an exploded perspective view of the head
assembly of Fig. 1.
Fig. 14-A is a perspective view of the cartridge of
Fig. 1 positioned for mounting in a refrigerator by
insertion into an appliance casing mounting the head
and located behind the front grill of a refrigerator.
Fig. 14-B is a perspective view of the lower portion
of the refrigerator of Fig. 14-A with the cartridge of
Fig. 1 after the cartridge is mounted to the refrigerator
by slidably insertion into the appliance casing.
Fig. 15-A is an enlarged perspective view of the lower
portion of the refrigerator of Fig. 14-A with the grill
removed and illustrating the cartridge of Fig 1. fully
inserted and latched in the appliance casing.
Fig. 15-B is a perspective view similar to Fig. 15-A
with the cartridge of Fig. 1 partially inserted and un-
latched from the appliance casing.
Fig. 16-A is an exploded perspective view of an ap-
pliance button for unlatching the cartridge.
Fig. 16 is a perspective view of the appliance button
of Fig. 16-A, showing the button wall.
Fig. 17 is a cross sectional top view of the cartridge
of Fig. 15-A taken along the line 17-17 thereof,
wherein the cartridge is fully inserted into the appli-
ance casing with the appliance button in a closed
position.
Fig. 18-A is a front elevational view of an alternate
embodiment of the cartridge of Fig. 1, wherein the
position of the fittings and protrusion is altered, and
the fittings further include a deflector wall.
Fig. 18-B is a side elevational view of an alternate
embodiment of the end piece of the cartridge of Fig.
1, wherein the position of the fittings and protrusion
is altered, and the fittings further include a deflector
wall.
Fig. 18-C is a perspective view of an alternate em-
bodiment of the end piece of the cartridge of Fig. 1,
wherein the position of the fittings and protrusion is
altered, and the fittings further include a deflector
wall.
Fig. 19 is a perspective view of and alternate em-
bodiment of the appliance casing of Figs. 14-A and
14-B without the cartridge, wherein the appliance
casing further includes a friction spring.
Fig. 20-A is an assembly perspective view of a sec-
ond alternate embodiment of the appliance casing
and illustrated with respect to the grill and refrigerator
frame.
Fig. 20-B is an enlarged assembly perspective view
of a portion of Fig. 20-A and illustrating the relation-
ship between the appliance casing and the head and
cartridge, along with showing the appliance button
and an end cap for improving the ease of insertion
and removal of the cartridge from the appliance cas-
ing.
Fig. 21 is a side sectional view of the end cap of Fig.
20-B illustrating a finger recess formed in the end
cap for improving the ease of insertion and removal
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of the cartridge from the appliance casing.
Fig. 22 is an exploded perspective view of an alter-
native embodiment of the end piece of the cartridge
of Fig. 1 and a separate cartridge.
Fig. 23 is a perspective view of the end piece of the
cartridge of Fig. 1 and of an alternative embodiment
of the cartridge housing of the cartridge of Fig. 1
where the first and second ends of the cartridge
housing are connected by a rod.
Fig. 24 is a perspective view of the end piece of the
cartridge of Fig. 1 and an alternative embodiment of
the cartridge housing of the cartridge of Fig. 1 con-
taining an additional insertable cartridge.
Fig. 25 is an assembly perspective view of a third
alternate embodiment of the appliance casing, head,
cartridge, and button, with the button providing visual
indication that the cartridge is properly mounted to
the head.
Fig. 26 is a perspective view of the cartridge of the
Fig. 25 positioned to illustrate a catch for cooperating
with the button to provide the visual indication.
Fig. 27 is a perspective view of the button of Fig. 25
positioned to illustrate a strike for cooperating with
the catch to move the button in response to the in-
sertion of the cartridge in the casing to provide the
visual indication.
Fig. 28 is a perspective view of the casing of Fig. 25
positioned to illustrate a release in the form of a ramp
to uncouple the catch from the strike upon the full
insertion of the cartridge within the casing.
Fig. 29 is a sectional view of a portion of the assem-
bled casing, button, and cartridge and illustrating the
cartridge just as the catch begins to make contact
with the strike and the button is in an extended po-
sition.
Fig. 30 is identical to Fig. 29 except that the cartridge
is further inserted within the casing, resulting in the
catch contacting the strike and carrying the button
along with the cartridge to a withdrawn position.
Fig. 31 is identical to Figs. 29 and 30 except that the
cartridge is fully inserted, resulting in the catch re-
leasing the strike and the button is returned to the
extend position.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0012] As used herein, the term "longitudinal axis" re-
fers to the axis running along the length and through the
center of the referenced object.
[0013] As used herein, the term "fluid" refers to a gas
or liquid.
[0014] As used herein, the term "sealing surface" re-
fers to a surface capable of forming a barrier to the flow
of a fluid.
[0015] As used herein, the term "distal" refers to the
area situated in a direction away from the end piece wall.
[0016] As used herein, the term "proximal" refers to the

area situated in a direction nearest to the end piece wall.
[0017] As used herein, the term "actuate" refers to me-
chanical action or motion and/or maintaining a position
against a force (e.g., moving a follower or holding a fol-
lower in an open position).
[0018] As used herein, the term "cam surface" refers
to the sum of all surfaces that physically touch a follower
of a valve for the purpose of actuating the valve.
[0019] As used herein, the term "angled" is intended
to mean that at least a portion of the cam surface is not
parallel with a referenced line or axis. The cam surface
or portion thereof might have a constant angle such as
present in a straight surface, or a variable angle such as
present in a curved surface, or a combination thereof.
[0020] As used herein, the term "vector" refers to an
imaginary line that is perpendicular to a cam surface or
portion thereof and represents the orientation in which
the cam surface or portion thereof faces.
[0021] As used herein, the term "vectored" refers to a
cam surface or a portion thereof having a vector with a
radial component some degree from a referenced line or
axis (i.e., a vector which at least partially diverges radially
some degree from a referenced line or axis). A vectored
cam surface radially faces away to some degree from a
referenced line or axis (which is generally the longitudinal
axis of a fitting). A vectored cam surface or portion thereof
can have a vector which extends only in a radial or trans-
verse direction, that is, 90 degrees in relation to the ref-
erenced line or axis (herein referred to as "fully vectored")
or a vectored cam surface or portion thereof can have a
radial or transverse component, that is, greater than
about 1 degree and less than about 90 degrees in relation
to the referenced line or axis (herein referred to as "par-
tially vectored").
[0022] As used herein, the term "leading portion" refers
to the first place of contact of a cam surface and a follower
of a valve.
[0023] Reference will now be made in detail to the
present preferred embodiments of the invention, exam-
ples of which are illustrated in the accompanying draw-
ings. Numerals with the same last three digits represent
the same or similar elements throughout the figures (e.g.,
122, 1122, 2122, or 020, 1020, 2020). As will be appre-
ciated, the present invention is directed to cartridges and
end pieces thereof that actuate one or more valves and
other features on a head assembly into which an end
piece is received. A head assembly is typically located
in an appliance which utilizes water, such as a refrigerator
icemaker or water port, water stand or cooler, clothing
washer, faucet, spigot, coffee maker, dishwasher, or any
other appliance that might utilize a water treatment car-
tridge for delivering potable water. Cartridges and end
pieces thereof of the present invention can be used with
fluids, although liquids such as water are the preferred
application. A specific example of the  preferred embod-
iment includes inserting an end piece attached to a car-
tridge housing containing a water treatment material into
a refrigerator having a head assembly so that fluid com-
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munication between refrigerator water and the treatment
material results in potable (or more potable) water via
the treatment of previously untreated water.
[0024] Referring to Figs. 1 and 2-A, B, and C, a car-
tridge 20 (preferably having a length from about 20 cm,
25 cm, 30 cm to about 35 cm, 40 cm, 45 cm) comprising
an end piece 10 connected to a cartridge housing 24
(preferably having a length from about 15 cm, 20 cm, 25
cm to about 30 cm, 35 cm, 40 cm, and preferably having
a diameter from about 1 cm, 3 cm, 5 cm to about 10 cm,
13 cm, 15 cm) will now be generally described. The end
piece 10 includes an end piece wall 12, an inlet fitting 30,
an outlet fitting 32, and a protrusion 33. In the preferred
embodiment, the end piece 10 is molded together with
the cartridge housing 24 to form a cartridge 20. It should
be understood that the end piece 10 may be permanently
connected (e.g., molded, adhesively bonded, soldered,
welded, hot plate welded, etc.) or releasably connected
(e.g., friction fitted, threadably fitted, bolted, screwed, fas-
tened, snap fitted, latched, etc.) to the cartridge housing
24. The end piece 10 may be made of various materials
for overcoming pressures within the head assembly 22
including, but not limited to, plastic and polymers thereof,
metal and alloys thereof, fiberglass, etc. The cartridge
housing 24 may be cylindrical and hollow, having a first
end 26 and a closed end 28 opposite the first end 26.
The housing 24 may optionally be structurally reinforced
by ribs or the like. While the end piece 10 of the preferred
embodiment is situated at the first end 26 of the housing
24, it is anticipated that the end piece 10 is not limited to
attachment to an end of a cartridge housing (e.g., 24),
but may also be inserted, for example, to the end of a
commercially available cartridge, discussed infra.
[0025] The inlet fitting 30 and the outlet fitting 32 extend
from the end piece wall 12 such that the inlet fitting 30 is
more in-line with the center axis of the cartridge 20, closer
to the center of the end piece wall 12 while the outlet
fitting 32 is further from the center axis of the cartridge
20, on the periphery of the end piece wall 12. It is antic-
ipated that the inlet and outlet fittings 30 and 32 may be
reversed, or otherwise arranged. That is, the particular
configuration of treatment material (not shown) may dic-
tate the placement of the fittings 30 and 32 in any of
several configurations. Each fitting 30 and 32 has a lon-
gitudinal axis 14 and 16, respectively. The longitudinal
axis 14 and 16 of the fittings 30 and 32 may lie together
in only one plane. Also, the solid protrusion 33 may have
a cylindrical end 41  (preferably having a length from
about 0.1 cm, 0.3 cm, 0.5 cm to about 1 cm, 1.5 cm, 2
cm, and preferably having a diameter from about 0.1 cm,
0.2 cm, 0.3 cm to about 0.5 cm, 0.7 cm, 1 cm) extends
from near the edge of the end piece wall 12, adjacent to
the connection of the end piece 10 and cartridge 20. The
protrusion 33 has a longitudinal axis 34. The longitudinal
axis 14 of the inlet fitting 30, the longitudinal axis 16 of
the outlet fitting 32, the longitudinal axis 34 of the protru-
sion 33, and the longitudinal axis 23 of the cartridge 20
may be parallel with a line of cartridge 20 insertion 18

into the head assembly 22, as in the preferred embodi-
ment. Further, the protrusion 33 is positioned, relative to
a side view along the line of insertion 18 8 of the end
piece 10 (e.g., Fig. 2-C), between the inlet fitting 30 and
the outlet fitting 32 (i.e., no part of the protrusion end 41,
relative to the side view of Fig. 2-C, exceeds the outer
most portion of the inlet or outlet fittings 30 or 32). As
shown in Fig. 2-A, the distance L1 (preferably from about
0.2 cm, 0.5 cm, 0.8 cm to about 2 cm, 4 cm, 5 cm) from
the longitudinal axis 14 of the inlet fitting 30 to the longi-
tudinal axis 16 of the outlet fitting 32 is less than the dis-
tance L2 (preferably from about 0.5 cm, 0.7 cm, 1 cm to
about 3 cm, 5 cm, 6 cm) from the longitudinal axis 14 of
the inlet fitting 30 to the longitudinal axis 34 of the pro-
trusion 33. Further, as shown in Fig. 2-A, the distance L2
from the longitudinal axis 14 of the inlet fitting 30 to the
longitudinal axis 34 of the protrusion 33 is less than the
distance L3 (preferably from about 0.7 cm, 1cm, 1.5 cm
to about 3 cm, 6 cm, 7 cm) from the longitudinal axis 16
of the outlet fitting 32 to the longitudinal axis 34 of the
protrusion 33. The protrusion 33 extends approximately
one half the distance of the fittings 30 and 32 from the
end piece wall 12. It is the positioning of the protrusion
33 on the end piece 10 that allows for the protrusion 33
to be rigidly supported by a support bridge 35. While the
protrusion 33 of the preferred embodiment is solid, it is
anticipated that the protrusion 33 may also be entirely or
partially hollow. As will be later discussed, the size and
possibilities of different arrangements of the inlet and out-
let fittings 30 and 32 and the protrusion 33 contribute to
the compactability of the head assembly 22. An outwardly
biased latch 25 is disposed on the outer surface of the
hollow housing 24 just before the second end 28. The
latch 25 is capable of being releasably engaged by an
appliance, as described in more detail below. As shown
in Fig. 2-A, opposite the latch 25, on the outer surface of
the hollow housing 24 are two guide rails 31 which run
along the longitudinal axis 23 of the cartridge 20 approx-
imately one quarter the length of the cartridge 20. A treat-
ment material (not shown) is  disposed within the interior
space of the housing 24 and is in fluid communication
with the inlet fitting 30 and the outlet fitting 32.
[0026] The treatment material (not shown) can provide
a variety of functions as known in the art, including, but
not limited to, the removal or neutralization of contami-
nants such as by size exclusion, electrolysis, absorption,
adsorption, oxidation, reduction, chemical disinfection;
ion exchange, etc. Examples of contaminants include mi-
croorganisms, viruses, bacteria, pathogens, protozoa,
organic matter, inorganic material, etc. Also, beneficial
additives such as flavorants, vitamins, minerals, nutri-
ents, etc. may also be added. Examples of suitable treat-
ment materials known in the art are described in U.S.
Patent Nos. 2,167,225, 2,335,458, 4,172,796,
4,493,772, 4,764,274, 4,025,438, 4,094,779, and
6,337,015. For example, treatment materials may in-
clude, but are not limited to, one or a combination of car-
bon (e.g:, activated carbon, such as a tube of porous
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carbon, or a block of porous carbon, or carbon powder
sintered with a plastic binder or the like), ion exchange
media (e.g., in the form of resin beads, flat filtration mem-
branes, fibrous filtration structures, etc.), zeolite particles
or coatings (e.g., silver loaded), polyethylene, or charge-
modified melt-blown or micro-fiber glass webs, alumina,
diatomaceous earth, etc. It should be understood that
the treatment materials of this invention may comprise
other conventional water treatment materials known in
the art, including those described in EPO 0 402 661 pub-
lished Dec. 19, 1990.
[0027] Referring to Figs. 2-A, B, and C and 3, the inlet
fitting 30 of the end piece 10 will now be described in
greater detail. Since the inlet fitting 30 and the outlet fitting
32 can be similarly configured, as in the preferred em-
bodiment, only the inlet fitting 30 will be described herein.
However, it is understood that the same description may
be equally applicable to the outlet fitting 32. The inlet
fitting 30 (preferably having a length from about 1.5 cm,
2 cm, 2.5 cm to about 3 cm, 4 cm, 5 cm) extends outwardly
away from the end piece wall 12 and is cylindrically
shaped (preferably having an inside diameter from about
0.3 cm, 0.5 cm, 0.6 cm to about 1 cm, 1.2 cm, 1.5 cm,
and preferably having an outside diameter from about
0.5 cm, 0.8 cm, 1.0 cm to about 1.5 cm, 1.8 cm, 2 cm)
at its proximal end 27 adjacent the end piece wall 12. A
channel 60 runs the length of the inlet fitting 30. The chan-
nel 60 meets the cartridge housing 24 such that the inlet
fitting 30 is in fluid communication with the interior space
of the hollow cartridge housing 24 and thus the treatment
material (not shown). The channel 60 has an opening 91
(preferably having a  diameter from about 0.3 cm, 0.5
cm, 0.6 cm to about 1 cm, 1.3 cm, 1.5 cm) and an open
portion (as used herein, the term "open portion" refers to
the portion of a fitting which remains after a portion of it
has been cut away and such portion would have, if not
cut away, continued to form and define the fitting) 76
(preferably having a length from about 0.5 cm, 0.8 cm, 1
cm to about 2 cm, 3 cm, 4 cm, and preferably having a
height from about 0.1 cm, 0.5 cm, 0.5 cm to about 1 cm,
1.5 cm, 2 cm, and preferably having a width from about
0.4 cm. 0.7 cm, 1.0 cm to about 1.5 cm, 2.5 cm, 3 cm)
at the distal end 29 of the fitting 30. The open portion 76
is adjacent the protrusion 33, and permits water to easily
flow from and to the opening 91. The channel 60 is ex-
posed at the open portion 76. An o-ring 53 (preferably
having an outside diameter from about 0.5 cm, 0.8 cm,
1 cm to about 2 cm, 3 cm, 4 cm) encircles the inlet fitting
30 and is placed adjacent the open portion 76, between
the open portion 76 and the proximal end 27 of the inlet
fitting 30. An actuation wall 62 (preferably having a length
from about 0.4 cm, 0.7 cm, 1.0 cm to about 2 cm, 2.5 cm,
3 cm) extends away from the base 64 of the channel 60
of the inlet fitting 30, running along the direction of the
longitudinal axis 14 of the inlet fitting 30. The actuation
wall 62 has a flat portion 68 (preferably having a length
from about 0.1 cm, 0.4 cm, 0.6 cm to about 1.5 cm, 2 cm,
3 cm, and preferably having a height from about 0.1 cm,

0.2 cm, 0.4 cm to about 1 cm, 2 cm, 3 cm, and preferably
having a width from about 0.05 cm, 0.1 cm, 0.15 cm to
about 0.3 cm, 0.5 cm, 1 cm) and an angled portion 70
(preferably having a length from about 0.1 cm, 0.2 cm,
0.4 cm to about 1 cm, 2 cm, 3 cm, and preferably having
a height, at its highest point, from about 0.1 cm, 0.2 cm,
0.4 cm to about 1 cm, 1.5 cm, 2 cm, and preferably having
a height, at its lowest point, from about 0 cm, 0.1 cm, 0.2
cm to about 0.5 cm, 1 cm, 1.5 cm, and preferably having
a width from about 0.05 cm, 0.08 cm, 0.15 cm to about
0.25 cm, 0.5 cm, 1 cm) between the flat portion 68 and
a leading portion 72 (preferably having a height from
about 0 cm, 0.1 cm, 0.2 cm to about 0.5 cm, 1 cm, 1.5
cm, and preferably having a width from about 0.05 cm,
0.1 cm, 0.15 cm to about 0.5 cm, 0.8 cm, 1 cm) of the
actuation wall 62.
[0028] The sum of the leading portion 72, the angled
portion 70, and the flat portion 68 together, in this em-
bodiment, form a cam surface 74 which engages a fol-
lower (e.g., 71), as described hereafter. The cam surface
74 may include more or less surfaces which physically
touch a follower (e.g., 71) for the purpose of actuation.
These surfaces may or may not be continuous. In the
preferred embodiment, each of the three surfaces (lead-
ing portion 72, angled portion 70, and the flat portion 68)
have different functions, as discussed more fully  here-
after. However, a cam surface (e.g., 74), as defined by
this invention, may optionally include a surface having
multiple functions to actuate a valve (e.g. 42). For in-
stance, the same surface may move a follower (e.g., 71),
opening a valve (e.g., 42), and also hold the follower in
place, so that the valve stays open. Also, it should be
pointed out that the cam surface 74 of the actuation wall
62 may be angled and/or vectored in relation to the lon-
gitudinal axis 14 of the inlet fitting 30, the longitudinal axis
16 of the outlet fitting 32, the longitudinal axis 34 of the
protrusion 33, the longitudinal axis 23 of the cartridge 20,
and/or the line of insertion 18 of the cartridge 20, as dis-
cussed more fully hereafter. As shown in Figs. 2-B and
3, the angled portion 70 of the cam surface 74 is illustrated
with an essentially straight surface which is constantly
angled approximately 45 degrees relative to the longitu-
dinal axis 14 of the inlet fitting 30, the longitudinal axis
16 of the outlet fitting 32, the longitudinal axis 34 of the
protrusion 33, the longitudinal axis 23 of the cartridge 20,
and the line of insertion 18 of the cartridge 20. As is ap-
parent from Figs. 2-B and 3, angled portion 70 has a
vector 13 which has a radial component which extends
approximately 45 degrees from the longitudinal axis 14
of the inlet fitting 30, the longitudinal axis 16 of the outlet
fitting 32, the longitudinal axis 34 of the protrusion 33,
the longitudinal axis 23 of the cartridge 20, and the line
of insertion 18 of the cartridge 20. Since the vector 13 of
the angled portion 70 has a radial component in relation
to the longitudinal axis 14 of the inlet fitting 30. the lon-
gitudinal axis 16 of the outlet fitting 32, the longitudinal
axis 34 of the protrusion 33, the longitudinal axis 23 of
the cartridge 20, and the line of insertion 18 of the car-
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tridge 20, the angled portion 70 of the cam surface 74 is
vectored. That is, the angled portion 70 radially faces
away from the longitudinal axis 14 of the inlet fitting 30,
the longitudinal axis 16 of the outlet fitting 32, the longi-
tudinal axis 34 of the protrusion 33, the longitudinal axis
23 of the cartridge 20, and the line of insertion 18 of the
cartridge 20 approximately 45 degrees. Further, as
shown in Figs.2-B and 3, the flat portion 68 of the cam
surface 74 is illustrated with an essentially straight sur-
face which is essentially not angled (that is, essentially
parallel) relative to the longitudinal axis 14 of the inlet
fitting 30, the longitudinal axis 16 of the outlet fitting 32,
the longitudinal axis 34 of the protrusion 33, the longitu-
dinal axis 23 of the cartridge 20, and the line of insertion
18 of the cartridge 20. As is apparent from Figs. 2-B and
3, flat portion 68 has a vector 15 having a radial compo-
nent which extends approximately 90 degrees from the
longitudinal axis 14 of the inlet fitting 30, the longitudinal
axis 16 of the outlet fitting 32, the longitudinal axis 34 of
the protrusion 33, the longitudinal axis 23 of the cartridge
20, and the  line of insertion 18 of the cartridge 20. Since
the vector 15 of the flat portion 68 has a radial component
in relation to the longitudinal axis 14 of the inlet fitting 30,
the longitudinal axis 16 of the outlet fitting 32, the longi-
tudinal axis 34 of the protrusion 33, the longitudinal axis
23 of the cartridge 20, and the line of insertion 18 of the
cartridge 20, the flat portion 68 of the cam surface 74 is
vectored. That is, the flat portion 68 radially faces away
from the longitudinal axis 14 of the inlet fitting 30, the
longitudinal axis 16 of the outlet fitting 32. the longitudinal
axis 34 of the protrusion 33, the longitudinal axis 23 of
the cartridge 20, and the line of insertion 18 of the car-
tridge 20 approximately 90 degrees. Further, since the
vector 15 of the flat portion 68 is essentially radial only,
the flat portion 68 is fully vectored.
[0029] The cam surface 74 of the actuation wall 62
contributes to the compactability and mechanical advan-
tage of the invention, each of which is discussed more
fully hereafter. The height of the actuation wall 62 is less
than the inside diameter of the channel 60 of the inlet
fitting 30 in order to provide a less obstructed channel 60
for the fluid to enter. The opening 91 permits a fluid to
pass through the channel 60 of the inlet fitting 30 and
enter the interior space of the cartridge housing 24. The
channel 60 is aligned with the longitudinal axis 23 of the
cartridge 20 so that the fluid entering the opening 91 of
the inlet fitting 30 flows in a direction of the longitudinal
axis 23 of the cartridge housing 24 through the channel 60
[0030] For the purpose of further describing the pre-
ferred embodiment, but not for the purpose of limitation,
and as shown in Fig. 2-C, the most distal portion of the
protrusion end 41 to the most proximal portion of the inlet
fitting 30 is preferably a distance (L9) from about 0.5 cm,
0.7 cm, 1.0 cm to about 1.5 cm, 2 cm, 2.5 cm, and the
most distal portion of the protrusion end 41 to the most
distal portion of the inlet fitting 30 is preferably a distance
(L4 through L8) from about 1 cm, 2.0 cm, 2.5 cm to about
4.0 cm, 4.5 cm, 5.0 cm. The most distal portion of the

protrusion end 41 to the most proximal portion of the open
portion 76 is preferably a distance (L8) from about 0.5
cm, 1.0 cm, 1.5 cm to about 3 cm, 4 cm, 5 cm, and the
most distal portion of the protrusion end 41 to the most
distal portion of the open portion 76 is preferably a dis-
tance (L4 through L8) from about 1 cm, 2 cm, 2.5 cm to
about 4 cm, 4.5 cm, 5 cm. The most distal portion of the
protrusion end 41 to the most proximal portion of the ac-
tuation wall 62 is preferably a distance (L8) from about
0.5 cm 1.0 cm, 1.5 cm to about 3 cm, 4 cm, 5 cm, and
the most distal portion of the protrusion end 41 to the
most distal portion of the actuating wall 62 is preferably
a distance(L4 through L8) from about 1 cm, 2 cm, 2.5 cm
to about 4 cm, 4.5 cm, 5 cm. The most distal portion of
the protrusion end 41 to  the most proximal portion of the
flat portion 68 is preferably a distance (L7 through L8)
from about 1 cm, 1.5 cm, 2 cm to about 3 cm, 4 cm, 5
cm, and the most distal portion of the protrusion end 41
to the most distal portion of the flat portion 68 is preferably
a distance (L6 through L8) from about 1.0 cm, 1.5 cm,
2.0 cm to about 3 cm, 4 cm, 5 cm. The most distal portion
of the protrusion end 41 to the most proximal portion of
the angled portion 70 is preferably a distance (L6 through
L8) from about 1 cm, 1.5 cm, 2 cm to about 3 cm, 4 cm,
5 cm, and the most distal portion of the protrusion end
41 to the most distal portion of the angled portion 70 is
preferably a distance (L5 through L8) from about 1.5 cm,
2 cm, 2.5 cm to about 4 cm, 4.5 cm, 5 cm. The most distal
portion of the protrusion end 41 to the leading portion 72
is preferably a distance (L5 through L8) from about 1.5
cm, 2.0 cm, 2.5 cm to about 4 cm, 4.5 cm, 5 cm.
[0031] While the length of the inlet fitting 30 preferably
has a length from about 0.5 cm, 0.8 cm, 1 cm to about 4
cm, 6 cm, 7 cm, it may be at least about 0.5 cm and
greater, without limitation, because it is application of this
invention which dictates size, and such application may
be residential or industrial. The same is true for any phys-
ical feature of this invention, including, but not limited to,
the channel 60 of the inlet fitting 30, outlet fitting 32, pro-
trusion 33, the opening 91, the open portion 76, the o-
ring 53, the actuating wall 62, the cam surface 74, etc.
[0032] Further regarding the inlet fitting 30, it should
be understood that the inlet fitting 30 may be various
lengths for purposes which include controlling the timing
of valve (e.g., 42) actuation. Also, the inlet fitting 30 may
be various diameters for reasons which include ensuring
that the inlet fitting 30 is placed into the correct receiving
port housing (e.g., 48 and 50). The inlet fitting 30 need
not be circular as the inlet fitting 30 may be any number
of various dimensions. Regarding the actuation wall 62
of the inlet fitting 30, the actuation wall 62 height may
exceed the inside diameter of the channel 60 of the inlet
fitting 30 or, as previously described, the height may be
less than the inside diameter channel 60 of the fitting 30.
Additionally, the actuation wall 62 may exceed the length
of the channel 60 or may occupy only the distal end 29
of the inlet fitting 30. However, it should be understood
that there should be enough actuation wall 62, and more
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particularly, cam surface 74, both in height, length, and
width, to actuate a valve (e.g., 42). Additionally, regarding
the open portion 76 in relation to the actuation wall 62,
the open portion 76 may be more open than closed, or
may be more closed than open (see also Fig. 4, page
15). However, it should be  understood that enough of
the actuation wall 62 should be exposed by the open
portion 76 so that physical contact between the follower
(e.g., 71) and the cam surface 74 of the actuation wall
62 can occur to facilitate actuation of the valve (e.g., 42).
Alternatively, the actuation wall 62 may extend from the
outside of the inlet fitting 30 instead of from the base 64
the channel 60 of the inlet fitting 30, eliminating a need
for an open portion 76. Additionally, as shown in Fig. 5,
the actuation wall 2062 may extend beyond the inlet fitting
2030. The cam surface 74 of the actuation wall 62 may
be angled in relation to the longitudinal axis 14 of the inlet
fitting 30, the longitudinal axis 16 of the outlet fitting 32,
the longitudinal axis 34 of the protrusion 33, and/or the
longitudinal axis 23 of the cartridge 20 (preferably having
an angle from about degree, 10 degrees, 15 degrees, to
about 40 degrees, 60 degrees, 90 degrees). Also, the
cam surface 74 of the actuation wall 62 may be vectored
in relation to one or more of the longitudinal axis 14 of
the inlet fitting 30, the longitudinal axis 16 of the outlet
fitting 32, the longitudinal axis 34 of the protrusion 33,
and/or the longitudinal axis 23 of the cartridge 20 (pref-
erably vectored from about 1 degree, 10 degrees, 15
degrees, to about 40 degrees, 60 degrees, 90 degrees)
such that cam surface 74, or portion thereof, may be par-
tially or full vectored. In the preferred embodiment, width
and length of the angled portion 70 of the actuation wall
62, between the leading portion 72 and the flat portion
68, may vary, as well as the degree which the angled
portion 70 is angled and/or vectored from the longitudinal
axis 14 of the inlet fitting 30, the longitudinal axis 16 of
the outlet fitting 32, the longitudinal axis 34 of the protru-
sion 33, the longitudinal axis 23 of the cartridge 20, and/or
the line of insertion 18, as long as the cam surface 74 of
the actuation wall 62 adequately contacts a follower (e.g.,
71) to facilitate actuation of a valve (e.g., 42) in an es-
sentially orthogonal actuation motion 19 relative to the
longitudinal axis 14 of the inlet fitting 30, the longitudinal
axis 16 of the outlet fitting 32, the longitudinal axis 34 of
the protrusion 33, the longitudinal axis 23 of the cartridge
20, and/or the line of insertion 18.
[0033] As mentioned earlier, the cam surface 74 of the
actuation wall 62 contributes to the compactability of the
head assembly 22. That is, the essentially orthogonal
actuation motion 19 caused by the cam surface 74 of the
actuation wall 62 allows for inlet and outlet passageway
housings (e.g., 38 and 40) and inlet and outlet valves
(e.g., 42 and 44) to be positioned essentially perpendic-
ular to the line of insertion 18 of the cartridge 20. Such
positioning allows for a head assembly (e.g., 22) to be
shorter in length (the distance in-line with the line of in-
sertion 18 of the cartridge 20) because a head assembly
(e.g., 22) needs  only to be a length sufficient to accom-

modate receiving port housings (e.g., outlet fitting and
inlet fitting receiving port housings 48 and 50) which con-
tain only a portion of a follower (e.g., 71). Receiving port
housings (e.g., outlet fitting and inlet fitting receiving port
housings 48 and 50) can be much shorter in length than
a valve (e.g., inlet and outlet valves 42 and 44). Thus,
the result of positioning of valves (e.g., 42 and 44), pas-
sageway housings (e.g., 38 and 40), and the port hous-
ings (e.g., 48 and 50) allows for a longer cartridge per
fixed distance. Thus, when the compact orientation of a
head assembly (e.g., 22) is discussed, it should be kept
in mind that the cam surface 74 of the actuation wall 62
is responsible, in part, for allowing the particular orienta-
tion of a head assembly (e.g., 22).
[0034] While the preferred embodiment discloses a
cam surface (e.g., 74) on a wall (e.g., 62) that begins
contact with a follower (e.g., 71) via a leading (e.g., por-
tion 72) and maintains contact with a fully inserted end
piece (e.g., 10) via a flat portion (e.g., 68) as shown in
Fig. 9- A, , it should be understood that an actuation wall
(e.g., 62) need not include a flat portion (e.g., 68), and
may maintain actuating contact with a follower (e.g., 71)
via, for instance, an angled portion (e.g., 70) .
[0035] Alternatively, as shown in Fig. 6, in place of us-
ing an upstanding actuation wall (e.g., 62), the distal end
3029 of the inlet fitting 3030 may be angled and/or vec-
tored (in relation to the longitudinal axis 3014 of the inlet
fitting 3030, the longitudinal axis 3016 of the outlet fitting
3032, the longitudinal axis 3034 of the protrusion 3033,
and the longitudinal axis 3023 of the cartridge 3020 (par-
tially shown) ) from the leading portion 3072 toward the
proximal end to a height and length appropriate for con-
tacting a follower (e.g., 71) such that a face 30102 having
a cam surface 3074 is formed (also illustrated in Figs. 7
and 8) . Like the actuation wall 62 described above, it is
understood that the cam surface 3074 of the face 30102
may consist of surfaces that are at variable angles (even
to the point of forming a curve or circle) . In such an
alternate embodiment, it is understood that the cam sur-
face 3074 would include the sum of the portions of the
face 30102 which contact a follower (e.g., 71) for the
purpose of actuation. Also, in such an embodiment, the
open portion 3076 may encompass a determined space
between the distal end 3029 of the inlet fitting 3030 and
the o- ring 3053 of the inlet fitting 3030. It is evident that
the open portion 3076 may be various sizes, opening in
any direction, as long as fluid communication is achieved
between the channel 3060 and a port (e.g., 135) .
[0036] As shown in Fig. 8, it is further anticipated that,
in the event that the inlet fitting 5030 has a face (e.g.,
50102) without an open portion (e.g., 76), there may be
one or more openings 50104 through the face 50102 of
the inlet fitting 5030. The openings 50104 would pass
through the inlet fitting 5030 such that fluid communica-
tion with the channel 5060 of the inlet fitting 5030 would
be achieved. Also, as shown in Fig. 4, it is anticipated
that the fittings 1030 and 1032 which have a cam surface
(e.g., 1074) may be separately attachable, in a retrofit
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manner, to a portion of the end piece 1010 not capable
of actuating valves (e.g., 42 and 44) of a particular head
assembly (e.g., 22). Fig. 4 also illustrates that when the
cam surface 1074 is on a wall 1062, only a narrow open
portion 1076 is required to allow for contact between a
follower (e.g. 71) of valves (e.g., 42 and 44) and the cam
surface 1074 of the fittings 1030 and 1032. Further, it is
anticipated that an end piece (e.g., 10) may be made up
of any combination or number of inlet or outlet fittings or
protrusions (e.g., 30, 32, and 33) which may be extending
in the same direction.
[0037] Referring to Figs. 1 and 10, the head assembly
22, into which the end piece 10 of the cartridge 20 inserts,
will now be generally described. The head assembly 22
includes a cylindrical head assembly housing 36 having
a closed end 37 and an open end 39. Referring to Fig.
10, a cylindrical inlet passageway housing 38 and a cy-
lindrical outlet passageway housing 40 join the outer sur-
face or the head assembly housing 36 at the closed end
37, penetrating to the inner surface of the head assembly
housing 36. Thus, the passageway housings 38 and 40
are partially inside and partially outside the head assem-
bly housing 36. The passageway housings 38 and 40
form inlet and outlet passageways 131 and 133, respec-
tively. While in the preferred embodiment the outlet pas-
sageway housing 40 extends from head assembly 22 a
greater distance than the inlet passageway housing 38,
it should be understood that the inlet passageway hous-
ing 38 may extend further than the outlet passageway
housing 40, or the two may be the same length (as shown
in Fig. 19). As shown in Figs. 1 and 10, the head assembly
22 contains a cylindrical inlet fitting receiving port housing
48 (preferably having a length from about 1 cm, 1.5 cm,
2 cm, to about 4 cm, 4.5 cm, 5 cm, and preferably having
an inner diameter from about 0.5 cm, 0.7 cm, 1 cm to
about 2 cm, 2.5 cm, 3 cm, and preferably having an outer
diameter from about 0.5 cm, 0.7 cm, 1 cm, to about 2.5
cm, 3 cm, 4 cm) and a cylindrical outlet fitting receiving
port housing 50 (preferably having a length from about
1 cm, 1.5 cm, 2 cm to about 4.0 cm, 4.5 cm, 5 cm, and
preferably having an inner diameter from about 0.5 cm,
0.7 cm, 1cm to about 2 cm, 2.5 cm, 3  cm, and preferably
having an outer diameter from about 0.5 cm, 1 cm, 1.5
cm to about 2.5 cm, 3 cm, 4 cm), each having an open
end 118 and 120, respectively, and a closed end 122 and
124, respectively. The receiving port housings 48 and 50
form inlet and outlet receiving ports 135 and 137, respec-
tively. Wholly within the head assembly housing 36, the
inlet and outlet receiving port housings 48 and 50 and
receiving ports 135 and 137 run along the longitudinal
axis 45 of the cylindrical head assembly housing 36,
meeting, but not penetrating the inner surface of the
closed end 37 of the head assembly housing 36. Thus,
the receiving port housings 48 and 50, and receiving ports
135 and 137 run perpendicular to the passageway hous-
ings 38 and 40, and passageways 131 and 133.
[0038] As shown in Figs. 9-A and 9-B. the receiving
port housing 48 and the passageway hosing 38 meet,

such that the inlet passageway 131 and the inlet receiving
port 135 are in fluid communication via a receiving port/
passageway opening 79. As shown in Fig. 10, the head
assembly housing 36, between the passageway hous-
ings 38 and 40 and the open end 39, is slotted 47 through
the outer and inner surfaces in two places to meet and
surround appliance housing projections in a snap-fit man-
ner (not shown). The outer surface of the head assembly
housing 36 also has an encircling raised rim 49 adjacent
the open end 39 for friction-fit attachment to an appliance.
Further, as shown in Fig. 11, the outer surface of the
housing 36 has a rectangular projection 51 opposite the
passageway housings 38 and 40, between the closed
and open ends 37 and 39 of the assembly housing 36,
for attachment to an appliance. The portion of cylindrical
assembly housing 36 defined by the space from the point
of joining of the passageway housings 38 and 40 to the
housing 36 and the point of joining of the receiving port
housings 48 and 50 to the housing 36, to the closed end
37 may be cut away as shown in Fig. 10.
[0039] As shown in Figs. 9-A and 9-B, the inlet pas-
sageway housing 38 has an inlet valve 42 slidably dis-
posed therein. Also, the outlet passageway housing 40
has an outlet valve 44 slidably disposed therein (not
shown). The valve 42 is biased to a closed position when
an end piece 10 is not fully inserted into the head assem-
bly 22. As shown in Fig. 1, the receiving port housings
48 and 50, and receiving ports 135 and 137 are sized
and arranged to receive the cartridge inlet and outlet fit-
tings 30 and 32, respectively, so that the fittings 30 and
32 can open the inlet and outlet valves 42 and 44, as
discussed more fully hereafter. Because the receiving
ports 135 and 137 are arranged approximately 90 de-
grees to their respective inlet and outlet passageways
131 and 133, insertion of the inlet and outlet fittings  30
and 32 into the receiving ports 135 and 137, respectively,
actuates the inlet and outlet valves 42 and 44, respec-
tively, in a direction approximately 90 degrees to the di-
rection or line of insertion 18 of the fittings 30 and 32.
[0040] Regarding the orientation of the inlet and outlet
valves 42 and 44 and as discussed earlier, the positioning
of the inlet and outlet fittings 30 and 32 allows for the
head assembly 22 to be compactly designed. That is,
relative to the line of insertion 18 of the cartridge 20, the
length (distance in-line with the line of insertion 18 of the
cartridge 20) of the head assembly 22 needs only to be
adjusted for a portion of a follower (e.g., 71) of one valve
(e.g., 42), not two valves, because one valve may be
positioned directly above or below another, in a stacked
orientation. In the preferred embodiment, relative to the
line of cartridge 20 insertion 18, the inlet valve 42 housed
within the inlet passageway housing 38 is directly above
the outlet valve 44 housed within the outlet passageway
housing 40. Thus, relative to the line of cartridge 20 in-
sertion 18, the head assembly 22 can be shorter in length,
allowing the cartridge 20 to be longer, further allowing
more treatment material (not shown) to be in the cartridge
20, ultimately providing for better treatment of water.

15 16 



EP 1 635 927 B1

10

5

10

15

20

25

30

35

40

45

50

55

[0041] Referring to Figs. 9-A, 9-B, and 13, the inlet and
outlet valves 42 and 44 will now be described in greater
detail. Since the inlet valve 42 and the outlet valve 44 are
similarly configured, only the inlet valve 42 will be de-
scribed herein although it is understood that the some
description may be equally applicable to the outlet valve
44. The inlet valve 42 includes au o-ring 84, a cylindrical
check valve 80, a spring 85, a cylindrical tube stop 86,
and a fitting 88. The fitting 88 includes a coupler 94, a
stationary ring 92 and an o-ring 90. The o-ring 84 encir-
cles a cylindrical follower 71 (preferably having a length
from about 0.1 cm, 0.2 cm, 0.3 cm to about 1 cm, 2 cm,
3 cm, and preferably having a diameter from about 0.1
cm, 0.2 cm, 0.3 cm to about 1 cm, 2 cm, 3 cm) of the
check valve 80 at a shoulder 82 of the check valve 80.
When in a closed position, preferably from about 0.1 cm,
0.2 cm, 0.3 cm to about 1.0 cm, 2 cm, 3 cm of the follower
71 of the check valve 80 is biased into the inlet receiving
port 135 through the port/passageway opening 79 by a
first end 75 of the spring 85 which is in contact with a
second end 73 of the check valve 80 (such that the most
distal portion of the follower 71 is preferably from about
0.1 cm, 0.2 cm, 0.3 cm, to about 1 cm, 2 cm, 3 cm from
the most proximal portion of the inlet receiving port hous-
ing 48), leaving the o-ring 84 to be biased against the
inlet passageway housing 38 by the shoulder 82 of the
check valve 80 as the port/passageway opening 79 is of
a diameter to allow the passage of the  follower 71 of the
check valve 80, but not of a diameter to allow the passage
of the o-ring 84. The follower 71 may occupy the inlet
receiving port 135 to varying degrees, as long as the
follower 71 is able to be actuated by the cam surface 74
of the actuation wall 62 of the inlet fitting 30, discussed
more fully below.
[0042] A second end 77 of the spring 85 is in contact
with a first end 81 of the tube stop 86. A second end 83
of the tube stop 86 is in contact with the o-ring 90 of the
fitting 88. The o-ring 90 is in contact with a first end 96
of the coupler 94 and the coupler 94 is in contact with
the stationary ring 92 such that the stationary ring 92 is
fixed to the inside of an appliance connecting end 100 of
the inlet passageway housing 38 and neither the first end
96 of the coupler 94 can fit through the stationary ring
92, nor can a second end 98 of the coupler 94. However,
a body 95 of the coupler 94 can slide between the first
and second ends 96 and 98 when encircled by the sta-
tionary ring 92. Thus, the stationary ring 92 securely and
operably contains the other parts of the inlet valve 42 in
the inlet passageway housing 38. More specifically, the
spring 85 biases both the follower 71 into the inlet receiv-
ing port 135 and biases the first end 96 of the coupler 94
against the stationary ring 92. Because the spring 85 acts
to bias both the first end 96 of the coupler 94 and the
follower 71 of the check valve 80, when either the second
end 98 of the coupler 94 or the follower 71 of the check
valve 80 is forced toward the other, the bias increases:
[0043] As previously mentioned, the inlet receiving port
housing 48 and inlet receiving port 135 are sized to re-

ceive the inlet fitting 30 when the end piece 10 is inserted
into the head assembly 22. As shown in Fig. 9-B, the inlet
valve 42 remains in a closed position, such that the fol-
lower 71 of the check valve 80 is biased into the inlet
passageway 131 by the first end 75 of the spring 85 which
is in contact with the second end 73 of check valve 80
such that the follower 71 of the check valve 80 is biased
through the port/passageway opening 79 to the inlet re-
ceiving port 135, leaving the o-ring 84 to be biased
against the inlet passageway housing 38. When in the
closed position, the check valve shoulder 82 and o-ring
84 blocks the port/passageway opening 79 so that the
inlet receiving port 135 and the inlet passageway 131 are
not in fluid communication with each other. In other
words, when the appliance does not have the end piece
10 inserted, the inlet valve 42 is in a closed position such
that fluid cannot circulate from the inlet passageway 131
to the inlet receiving port 135 through the port/passage-
way opening 79.
[0044] As shown in Fig. 9-A, when the end piece 10 is
fully inserted into the head assembly 22, the inlet fitting
30 is directed into the inlet receiving port housing 48 such
that the leading portion 72 of the actuation wall 62 first
touches the follower 71 of the check valve 80, then, as
cartridge 20 insertion continues, the angled portion 70 of
the actuation wall 62 forces the follower 71 toward the
appliance connecting end 100 of the inlet passageway
housing 38 such that the check valve 80 moves perpen-
dicular to the line of insertion 18 of the end piece 10. The
cartridge 20 continues to be inserted such that the fol-
lower 71 moves along angled portion 70 to the flat portion
68 of the actuation wall 62 of the inlet fitting 30. Forcing
the follower 71 of the check valve 80 toward the appliance
connecting end 100 of the inlet passageway housing 38
relieves the bias upon the o-ring 84 such that the port/
passageway opening 79 is opened. It is apparent that
the leading portion 72, the angled portion 70, and the flat
portion 68 each have different functions. That is, the lead-
ing portion 72 is the first surface to physically contact the
follower 71, beginning the process of actuation of the
valve 42, the angled portion 70 is responsible for moving
the follower 71, forcing the valve 42 to an open position,
and the flat portion is responsible for holding the follower
71 so that the valve 42 remains in an open position. As
mentioned earlier, it is within the scope of this invention
that a cam surface (e.g., 74) may comprise only a single
surface that first contacts, moves, and holds open a fol-
lowed (e.g., 71). When in the open position, the port/
passageway opening 79 is open such that fluid commu-
nication between the inlet receiving port 135 and the inlet
passageway 131 is allowed. In other words, when the
appliance does have the end piece 10 fully inserted, the
inlet valve 42 is in an open position such that fluid is free
to circulate from the inlet passageway 131 to the inlet
receiving port 135.
[0045] As mentioned earlier, the cam surface 74 of the
actuation wall 62 contributes to the mechanical advan-
tage of this invention. As mentioned, the spring 85 exerts
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a force to bias follower 71 into the receiving port 135 at
a vector perpendicular to the line of cartridge 20 insertion
18. In order to overcome the force of the spring 85 with
an object having an opposite vector, it would take slightly
greater force than the force exerted by the spring 85.
Thus, in order to move the follower 71 (so that the valve
42 is in an open position) with an object having an oppo-
site vector to the spring 85, such would require a force
slightly greater than that which is exerted by the spring
85. However, it is possible, according to this Invention,
to overcome the force exerted by the spring 85 with less
force than that exerted by the spring 85 by applying a
force which has a perpendicular vector to that of the
spring 85.  Thus, because the cam surface 74 enables
one to actuate the valve 42 by inserting the cartridge 20
at a vector perpendicular to the vector of the spring 85,
a mechanical advantage is gained.
[0046] Though the inlet and outlet fittings 30 and 32
are similarly configured in the preferred embodiment, it
is understood that the outlet fitting 32 need not have a
cam surface (e.g., 74). Likewise, though the inlet and
outlet valves 42 and 44 are similarly configured in the
preferred embodiment, the outlet valve 44 need not be
actuated via a fitting (e.g., 30) having a cam surface (e.g.,
74). Thus, it is anticipated that the outlet valve 44 may
be, for example, actuated by pressure from fluid emitted
from an outlet fitting (e.g., 32) which does not have a cam
surface (e.g., 74). Additionally, the end piece 10 may
include one or more inlet fittings (e.g., 30) in combination
with or without one or more outlet fittings (e.g., 32) or
protrusions (e.g., 33).
[0047] Optionally, as shown in Fig. 1, a cylindrical by-
pass passageway housing 54 may join the outer surface
of the head assembly housing 36 of the head assembly
22, running along the longitudinal axis 45 of the housing
36, penetrating to the inner surface of the housing 36.
The bypass passageway housing 54 forms a bypass pas-
sageway 139. Thus, the bypass passageway housing 54
and passageway 139 is partially inside and partially out-
side the head assembly housing 36. Further, the bypass
passageway housing 54 and passageway 139 are posi-
tioned to perpendicularly meet the inlet and outlet pas-
sageway housings 38 and 40, and passageways 131 and
133, cylindrically tapering between the passageway
housings 38 and 40.
[0048] As shown in Figs. 12 A and B, the bypass pas-
sageway 139 and the inlet and outlet passageways 131
and 133 are in fluid communication via a bypass channel
69. Thus, the bypass channel 69 places the bypass pas-
sageway 139 in fluid communication with both the inlet
and outlet passageways 131 and 133, as well as placing
the inlet passageway 131 and the outlet passageway 133
in untreated fluid communication with each other, which
will be discussed more fully hereafter. Further regarding
the positioning of the bypass passageway housing 54
and passageway 139, the bypass passageway housing
54 and passageway 139 are parallel to the receiving port
housings 48 and 50, and receiving ports 135 and 137.

However, the bypass passageway 139 and the receiving
ports 135 and 137 do not meet. Further, the positioning
of the bypass passageway housing 54 and passageway
139 is such that the passageway housing 54 and pas-
sageway 139 slightly extends beyond the open end 39
of the  housing 36 of the head assembly 22 and are be-
tween the slots 47, as shown in Figs. 12 A and B. A
bypass valve 52 can be slidably provided within bypass
passageway housing 54. As shown in Fig. 13, a retainer
56 retains the bypass valve 52 within the bypass pas-
sageway housing 54. A spring 46 biases the bypass valve
52 to an open position (Fig. 12-B) when the end piece
10 is not mated with the head assembly 22. An opening
58 within the retainer 56 is sized to receive the protrusion
end 41 in order to close the bypass valve 52 when the
end piece 10 is mated with the head assembly 22, as
discussed more fully hereafter. Thus, the bypass pas-
sageway 139, the inlet receiving port 135, and the outlet
receiving port 137 are aligned parallel to each other and
are also aligned with the direction in which the end piece
10 is inserted into the head assembly 22.
[0049] Regarding the orientation of the bypass valve
52 and as discussed earlier, the positioning of the bypass
valve 52 (being between the inlet and outlet fittings 30
and 32, and the most distal portion of the protrusion 33
being proximal to the most distal portion of the fittings 30
and 32) allows for the head assembly 22 to be compactly
designed. That is, relative to the line of insertion 18 of
the cartridge 20, the height (vertical distance perpendic-
ular to the line of insertion 18) of the head assembly 22
needs only to be adjusted for two valves, not three valves.
That is, when a bypass valve (e.g., 52) is used, as in the
preferred embodiment, the placement of the bypass
valve 52 adjacent to and between the inlet and outlet
valves 42 and 44 contributes to compactability. That is,
relative to the line of insertion 18 of the cartridge 20, the
height of the head assembly 22 needs only to accommo-
date the inlet valve 42 housed within the inlet passage-
way housing 38 and the outlet valve 44 housed within
the outlet passageway housing 40, in a stacked orienta-
tion. Thus, relative to the line of cartridge 20 insertion 18,
the head assembly 22 can be adjusted to the height of
two valves instead of three, allowing the head assembly
22 to be more compact, because the inlet and outlet fit-
tings 30 and 32 and the protrusion 33 are so sized and
arranged.
[0050] Referring to Fig. 13, the bypass valve 52 will
now be described in greater detail. The bypass valve 52
includes the spring 46, two o-rings 78, a bypass shuttle
55, and the retainer 56. Each o-ring 78 encircles a first
end 57 and a second end 59 of the bypass shuttle 55.
The second end 59 of the shuttle 55 is biased against
the retainer 56 by a second end 63 of the spring 46 which
is in contact with the first end 57 of the shuttle 55 such
that a shuttle nipple 89 occupies the retainer opening 58.
A first end 61 of the spring 46 is in contact with the cy-
lindrically tapered second end 67 (illustrated in Fig. 10)
of the bypass passageway housing  54 which is posi-
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tioned between the inlet and outlet passageway housings
38 and 40, as shown in Fig. 10. The retainer 56 fits seal-
ingly into the first end 65 of the bypass passageway hous-
ing 54 such that the bypass shuttle 55 and the spring 46
are operably contained within the bypass passageway
housing 54.
[0051] As previously mentioned, the retainer opening
58 is sized to receive the protrusion end 41 when the end
piece 10 is inserted into the head assembly 22. As shown
in Fig. 12-B, the bypass valve 52 remains in an open
position when the end piece 10 is not inserted, such that
the shuttle nipple 89 occupies the retainer opening 58.
When in the open position, the bypass shuttle 55 does
not block the bypass channel 69 so that the inlet and
outlet passageways 131 and 133 are in untreated fluid
communication with each other. In other words, when
the appliance does not have the end piece 10 inserted,
the shuttle 55 is in an open position such that untreated
fluid will circulate from the inlet passageway 131 through
the bypass channel 69 to the outlet passageway 133.
When the end piece 10 is fully inserted, the protrusion
33 of the end piece 10 is directed into the retainer opening
58 such that the protrusion end 41 meets the shuttle nip-
ple 89, pushing the nipple 89, and thus the shuttle 55,
toward the second end 67 of the bypass passageway
139 to a closed position, as shown in Fig.12-A. When in
the closed position, the bypass shuttle 55 blocks the by-
pass channel 69 so that the inlet and outlet passageways
131 and 133 are in treated fluid communication with each
other through the cartridge 20. In other words, when the
appliance does have the end piece 10 fully inserted, the
shuttle 55 is in a closed position such that fluid is forced
to circulate from the inlet passageway 131 through the
cartridge 20, then to the outlet passageway 133.
[0052] The actuation of the inlet, outlet, and bypass
valves 42, 44, and 52 of the preferred embodiment, as a
system, will now be summarily described. Prior to inser-
tion of the end piece 10 into the head assembly 22, fluid
coming from the appliance will meet the inlet valve 42 in
a closed position, blocking the port/passageway opening
79 so that the inlet passageway 131 and the inlet receiv-
ing port 135 are not in fluid communication with each
other. Thus, fluid cannot circulate from the inlet passage-
way 131 to the inlet receiving port 135 through the port/
passageway opening 79. However, prior to end piece 10
insertion, the bypass valve 52 is in an open position such
that untreated fluid will circulate from the inlet passage-
way 131 through the bypass channel 69 to the outlet pas-
sageway 133 and back through the appliance.
[0053] Once the cartridge 20 has been fully inserted
into the appliance casing 108, and more specifically, the
end piece 10 is fully inserted into the head assembly 22,
fluid coming from the appliance will meet the inlet valve
42 in an open position in that the port/passageway open-
ing 79 is open, allowing for fluid communication between
the inlet receiving port 135 and the inlet passageway 131.
Thus, fluid is free to circulate from the inlet passageway
131 to the inlet receiving port 135. Also, the cartridge

protrusion end 41 meets the shuttle nipple 89, pushing
the nipple 89, and thus the shuttle 55 toward the second
end 67 of the bypass passageway housing 54 to a closed
position. Thus, the only pathway for the fluid to circulate
is from the inlet passageway 131 to the inlet receiving
port 135 through the inlet fitting 30 into the cartridge 20.
The now treated fluid will then pass through the outlet
fitting 32 to the outlet receiving port 137 into the outlet
passageway 133 and finally back through the appliance.
[0054] In the preferred embodiment, actuation of the
inlet, outlet, and bypass valves 42, 44, and 52 are actu-
ated essentially simultaneously by insertion of the end
piece 10. It should be understood that it is anticipated
that the present invention may be modified to allow for
any combination of actuation of the valves 42, 44, and 52.
[0055] Referring to Fig. 14-A, 14-B, 15-A, 15-B, 16-A,
16-B, and 17, the preferred appliance environment of a
refrigerator 200 incorporating the cartridge 20 and head
22 will be described in greater detail. The refrigerator 200
comprises a cabinet 202 that is divided into a freezer
compartment 204 and a refrigerated compartment 206,
and which includes hingedly mounted doors 208 and 210,
respectively, which close the compartments 204, 206.
The cabinet comprises a grill 214 that covers an access
area 212 formed in the cabinet. Preferably, the grill 214
is removably to permit access to the access area 212.
Preferably, but not necessarily, the access area 212
houses various components of the refrigeration system.
The cartridge 20 is mounted within the access area 212
to minimize any reduction of volume either the freezer or
refrigerated compartments 204, 206.
[0056] The grill 214 has a through opening 216 sized
to slidably receive the cartridge 20. The through opening
216 simplifies the mounting and replacement of the car-
tridge since the user can gain access to the cartridge 20
through the through opening 216, negating the need to
move or disassemble any portion of the refrigerator 200.
[0057] The cartridge 20 supplies treated water from a
source (not shown) to water-using accessories of the re-
frigerator 200, such as chilled water dispenser 218 and
ice maker 219,  through water lines 221 and 223, respec-
tively. A switch valve 225, typically a solenoid actuated
valve, selectively couples the output of the treated water
supplied by the cartridge 20 tc the accessories. The water
dispenser 218, ice maker 219, water lines 221, 223, and
switch valve 225 are all well known elements of a water
supply and use system found in contemporary refriger-
ators and will not be described in further detail.
[0058] Referring to Figs. 15-A and 15-B, the mounting
of the cartridge to the refrigerator is described in further
detail. A cylindrical casing 108 is mounted within the ac-
cess area 212. Fig. 15-A shows the cartridge fully insert-
ed within the casing 108 and Fig. 15-B shows the car-
tridge partially inserted within the casing 108.
[0059] The casing 108 has a first end 107 and a second
end (70109, shown in Fig. 19). The casing 108 is approx-
imately the length of the cartridge 20, and the inner di-
ameter of the casing 108 is approximately the same as
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the outer diameter of the cartridge 20, not including the
rails 31 or the latch 25. Both the latch 25 and the rails 31
extend beyond the outer diameter of the cartridge 20.
The second end (70109, shown in Fig. 19) of the casing
108 mounts the head assembly 22 such that the head
assembly 22 acts to close the second end (70109, shown
in Fig. 19) of the casing 108 in such a way that the opening
58 of the retainer 56, as well as the open ends 118 and
120 of the inlet and outlet receiving port housings 48 and
50 are contained within the appliance casing 108. The
open end 107 is of a diameter to receive the cartridge
20, when the cartridge guide rails 31 are aligned with a
guide rail impression 114 at the first end 107 within the
casing 108. The guide rail impression 114 is approxi-
mately the length, width, and depth of the two guide rails
31. Opposite the guide rail impression 114, the casing
108 has an open slot 116 capable of receiving the car-
tridge latch 25. The open slot 116 is located inside the
open end 107 such that a lip 128 is formed, as shown in
Fig. 17. The open slot 116 is approximately the length,
width, and slightly less in depth than the biased latch 25.
[0060] Adjacent the open end 107, running parallel with
a longitudinal axis 105 of the casing 108, a cylindrical
button housing 115 is part of and in physical contact with
the cylindrical casing 108 of the appliance. The button
housing 115 functions to release the cartridge 20 from
an inserted position as shown in Fig. 15-A.
[0061] As shown in Figs. 16-A and 16-B, the button
housing 115 has an open end 119 and a closed end 121.
The housing 115 also has two wide guide slots 134 op-
posite each other, and a narrow guide slot 136. The nar-
row guide slot 136 is in communication with the open slot
116 of the casing 108, which receives the latch 25, mak-
ing the latch 25 accessible through the open slot 116.
[0062] The button housing 115 is of a diameter to re-
ceive a cylindrical button 110 having an open end 111
and a closed end 113. The button 110 has two retaining
latches 117 opposite each other and an angled wall 125
extending from its outer surface. The retaining latches
117 are received within the guide slots 134 when the
button 110 is inserted in the button housing 115. In such
a position, the angled wall 125 is received within the guide
slot 136, where it can contact the latch 25 when the car-
tridge is inserted within the casing 108.
[0063] As best seen in Fig. 17, the button 110 is biased
to a latching position by a coil spring 132, which is posi-
tioned between the closed end 121 of the button housing
115 and the closed and 113 of the button. The spring 132
biases the button 110 away from the closed end 121 of
the but ton housing. The retaining latches 117 abut the
forward ends of the guide slots 134 to limit the travel of
the button 110 and keep the button 110 seated in the
button housing 115. The button 110 can be moved to an
unlatching position by pushing, preferably with one’s fin-
gers, the closed end 113 of the button 110 to move the
open end 111 toward the closed end 121 of the button
housing 115, which correspondingly moves the angled
wall 125 along the marrow guide slot 136.When the first

end 26 of the cartridge 20 is inserted into the first end
107 of the appliance casing 108, the guide rails 31 must
be aligned for the cartridge 20 to fit into the casing 108
completely so as to allow the inlet and outlet fittings 30
and 32 and the protrusion 33 to actuate the inlet and
outlet valves 42 and 44 and the bypass valve 52. In es-
sence, the guide rails 31 and the guide rail impression
114 function as a key and keyway to ensure that the
cartridge can only be inserted within the casing 108 when
the cartridge is properly aligned. Similarly, the head 22
is mounted to the casing 108 such that the inlet and outlet
receiving ports 13 5, 137.
[0064] While the cartridge 20 is being inserted, the out-
wardly biased latch 25 is biased away from the cartridge
20. However, at the point of insertion where the valves
42, 44, and 52 are being actuated, the cartridge latch 25
meets the casing slot 116 and resumes being sprung
such that the lip 128 retains the cartridge 20 via the latch
25. Thus, the cartridge 20 cannot be removed without
biasing the latch 25 toward the cartridge 20 such that the
latch 25 clears the lip 128. This is accomplished by push-
ing the button 110 to the unlatching position which causes
the angled wall 125 to contact the latch 25 such that the
latch 25 is biased toward the cartridge 20 to a point of
clearing the lip 128, thus allowing the cartridge 20 to be
removed, causing the valves 42, 44, and 52 to be unac-
tuated. Once the button 110 is pushed to an unlatched
position, the cartridge 20 may be removed manually by
a person. Alternatively, the cartridge 20 may be partially
ejected by the pressure of the inlet and outlet valves 42
and 44, by pressurized fluid escaping from the inlet and
outlet fittings 30 and 32, or by a spring(s) (not shown)
seated in the head assembly 22.
[0065] Depending on the desired rate and degree of
ejection, and other such factors including water pressure,
trapped air within the cartridge 20, etc. it is anticipated
that additional elements may be used in order to control
ejection of the cartridge 20. For instance, as shown in
Figs. 18-A, 18-B, and 18-C, it is anticipated that the inlet
fitting 6030 may include a deflector wall 60129 (prefera-
bly having a length from about 0.04 cm, 0.06 cm, 0.08
cm to about 0.2 cm, 0.5 cm, 1 cm, and preferably having
a height from about 0.2 cm, 0.4 cm, 0.6 cm to about 1.5
cm, 2 cm, 3 cm, and preferably having a width from about
0.2 cm, 0.4 cm, 0.6 cm to about 1.5 cm, 2 cm, 3 cm)
which functions to direct escaping fluid from the inlet and
outlet fittings 6030 and 6032, and more particularly, from
the opening 6091 of the channel 6060, in a direction per-
pendicular to the line of cartridge 6020 (partially shown)
insertion 6018. Thus, upon cartridge 6020 (partially
shown) ejection, most all of the emitted water from the
opening 6091 will first hit the inside side portion of re-
ceiving port housings 6043 and 6050 instead of the inside
back portion of port housings 6048 and 6050 (as it would
in the above-described preferred embodiment), which
will act to diminish the contribution of emitting water to
ejection of the cartridge 6020 (partially shown). The de-
flector wall 60129 may extend away from the inside por-
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tion of fittings 6030 and 6032 in a direction perpendicular
to the longitudinal axis 6014 of the inlet fitting 6030, and
positioned perpendicular to and at the most proximal end
of the actuation wall 6062. The most distal portion of the
protrusion end 6041 to the most proximal portion of the
deflector wall 60129 is preferably a distance (L10 through
L11) from about 0.5 cm, 1 cm, 1.5 cm to about 3 cm, 3.5
cm, 4 cm, and the most distal portion of the protrusion
end 6041 to the most distal portion of the deflector wall
60129 is preferably a distance (L10 through L12) from
about 0.5 cm, 1 cm, 1.5 cm to about 3.5 cm, 4 cm, 4.5
cm. The most proximal portion of the open portion 6076
to the most proximal portion of the deflector wall 60129
is preferably a distance (L11) from about 0.05 cm, 0.1
cm, 0.15 cm to about 0.5 cm, 1 cm, 1.5 cm and the most
proximal portion of the open portion 6076 to the most
distal portion of the deflector wall 60129 is preferably a
distance (L11 through L12) from about 0.05 cm, 0.1 cm,
0.15 cm to about 0.5 cm, 1 cm, 1.5  cm. Figs. 18-A, 18-
B, and 18-C also illustrate, as mentioned above, slightly
modified positioning of the protrusion 6033, protrusion
end 6041, and support bridge 6035, as well as the inlet
6030 and outlet 6032. The actuation wall 6062 has also
been shortened in length to accommodate the deflector
wall 60129. It should be noted that these modifications,
consistent with the above description of the preferred em-
bodiment, maintain positioning of the protrusion 6033 be-
tween the inlet fitting 6030 and the outlet fitting 6032.
[0066] As shown in Fig. 19, it is also anticipated that
cartridge (e.g., 20) ejection may be controlled by a friction
spring 70130 which acts to cause friction on the outside
of a cartridge housing (e.g., 24) such that the ejection of
a cartridge (e.g., 20) is slowed by such friction. The fric-
tion spring 70130 may be fixed to the inside of the appli-
ance casing 70108 such that at least a portion of the
friction spring 70130 is biased to contact a cartridge hous-
ing (e.g., 24) upon insertion of a cartridge (e.g., 20). It is
apparent that the degree of bias, and thus the force to
overcome the friction spring 70130, as well as the area
of spring 70130 contact may be adjusted as desired. Up-
on insertion of a cartridge (e.g., 20), the friction spring
70130 is designed to give to the shape of a cartridge
(e.g., 20) when the desired force of insertion in applied.
When a cartridge (e.g., 20) is ejected, the friction caused
by the portion of the biared spring 70120 contacting a
cartridge housing (e.g., 24) will act to slow a cartridge
(e.g., 20) as it is ejected. In Fig. 19, the friction spring
70130 is fixed between the guide rail impression 70114
at the first end 70107 within the casing 70108 such that
spring 70130 friction will occur between guide rails (e.g.,
31) of a cartridge housing (e.g., 24). Alternatively, a fric-
tion spring (e.g., 70130) may be made part of a cartridge
housing (e.g., 24) such that friction occurs between a
friction spring (e.g., 70130) and the inside of an appliance
casing (e.g., 70108) for the purpose of slowing cartridge
(e.g., 20) ejection. Whether the friction spring 70130 is
placed on a cartridge (e.g., 20) or in the appliance casing
70108, the spring’s 70130 particular placement is de-

pendent on the goals and desires of the designer. Fig.
19 also illustrates, as mentioned above, slightly modified
positioning of the inlet and outlet passageway housings
7038 and 7040, such that the two passageway housings
7038 and 7040 are extend the same distance from the
head assembly 7022.
[0067] Figs. 20-A and 20-B illustrate a second alterna-
tive design for the cartridge 11020 and head 11022, and
the casing 11108 and button 11110 used to removably
mount the cartridge 11020 and head 11022 to the refrig-
erator 200. Fig. 20 shows a portion of a frame 201 for
the refrigerator to which the casing 11108 and the grill
11214 are mounted. The grill 11214 has an opening
11216 shaped specifically for the cartridge 11020 and
casing 11108.
[0068] Fig. 20 illustrates the features and relationships
of the cartridge 11020, head 11022, casing 11108 and
button 11110 in greater detail. As can be seen, the car-
tridge 11020 is identical to the cartridge 20, except that
the closed end 11028 is provided with lugs 220 that form
half of a bayonet-type mount.
[0069] The head 11022 is identical to the head 22. It
should be noted that both the head 11022 includes keys
222 that cooperate with slots 224 in the second end
11109 of the casing 11108 to aid is aligning the head
11022 with the casing 11109 such that the inlet and outlet
receiving ports 135, 137 are positioned relative to the
casing 11109 to automatically align with and receive the
inlet and outlet fittings 11030, 11032 when the guide rails
11031 are aligned with the guide rail impression 11114
and the cartridge 11108 is inserted into the first end
11107 of the casing 11108. The head 11022 also includes
slots 11047 that receive projections on the casing 11108
to snap-fit the head 11022 to the casing 11108.
[0070] A friction spring 228 having an integral end clip
230 is mounted to the casing 11108 by fixing the end clip
230 onto the edge of the first end 11107 of the casing
11108, such that a tab 232 extending from the casing
11108 is received within an opening 234 in the end clip.
When mounted, the spring 228 extends into the interior
of the casing 11108 and frictionally retains the cartridge
11020 within the casing 11108.
[0071] The button housing 11115 is identical to the but-
ton housing 115, except that the button 11110 closed
end 11113 comprises a seat 11113B on which is slidably
mounted a cap 1113A. A further difference between the
button housing 11115 and 115 is that the angled wall
11125 comprises a tapered leading edge 11125A in ad-
dition to a central flat 11125B and a tapered trailing edge
11125 C, whereas the wall 125 only had a flat followed
by a tapered trailing edge. The structure for the angled
wall 11125 and the cap 11113A slidably mounted to the
seat 11113B permits.
[0072] Referring to Figs. 20-B and 21, a handle 240
mounts to the end 11028 to ease the users insertion and
removal of the cartridge 11020 from the casing 11108.
The handle 240 comprises a cylindrical wall 242, which
defines a hollow interior 244. Strengthening ribs 246 ex-
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tend axially along the cylindrical wall 242. Lugs 248, com-
plimentary to the lugs 220 on the end 11028, are provided
on one end of the cylindrical wall 242 and form the other
half of  a bayonet-type mount. The lugs 248 and 220
cooperate to mount the handle 240 to the end 11028 of
the cartridge 11020.
[0073] The handle further comprises a partial interior
wall 250 and a partial exterior wall 252, which are axially
spaced relative to each other. Each of the partial walls
250 and 252 extend approximately, but not quite, to the
center of the hollow interior 244 of the handle 240. The
spatial relationship between the partial walls 250, 252
form a finger opening 254 through which a user can insert
his fingers and position them behind the exterior wall 252,
permitting the user to grasp the exterior wall between his
fingers to carry or push/pull the cartridge 11020, which
aids the user in inserting and removing the cartridge
11020 from the cylinder 11108. The user can, if desired,
also rest a portion of his fingers, say knuckles, on the
interior wall 250 to further aid in handling the cartridge
during carrying or insertion/removal.
[0074] The self-alignment features of the cartridge
1020, head 11020, and casing 11108 in combination with
the ease of insertion/removal of the cartridge 11020 into
the casing 11108 provide the user with an easy and in-
tuitive structure for replacing the cartridge, unlike prior
cartridges. The ease and intuitiveness is increased by
the location of the casing 11108 on the front of the refrig-
erator, eliminating the need to move the refrigerator to
gain access to the cartridge. The use of an access open-
ing in the grill further simplifies the replacement process.
The handle eases the handling of the cartridge and its
insertion. Additionally, the keying of the cartridge relative
to the casing and head ensures that the user cannot im-
properly insert the cartridge into the casing, thus ensuring
the properly coupling of the cartridge with the head and
the water supply. All of these features combine to provide
a water treatment system having a replaceable cartridge
that is much simpler and more intuitive to use than prior
methods.
[0075] The cartridge structure can vary from what is
shown in the preferred embodiment. For example, while
the end piece 10 is connected to the cartridge 20 in the
preferred embodiment, it is anticipated, as shown in Fig
22, that the end piece 8010 may be without its own car-
tridge (e.g., 20). That is, the end piece 8010 may be con-
nected to an already existing cartridge (e.g., 80140) so
that the end piece 8010 functions as an adapter for the
existing cartridge 80140. The connection may be a re-
movable or permanent, including, but not limited to mold-
ing, soldering, latching, adhesively bonding, friction fit-
ting, threading, screwing, welding, snap-fitting, etc. Fur-
ther, connection includes situations where the end  piece
8010 receives a cartridge, or is received by a cartridge,
or a combination of both. Still further, the connection of
the end piece 10 to a cartridge (e.g., 80140) may be in-
terrupted by additional interfaces, and still be within the
meaning of connected. That is, the fluid communication

between the end piece 8010 and a cartridge (e.g., 80140)
is within the meaning of connected as used herein. It is
within the scope of this invention to connect and use any
cartridge in combination with the end piece 8010. For
instance, as one of many possible illustrations, the end
piece 8010 may have an end piece wall 8012 having a
top surface 80101 and a bottom surface 80103, where
the top surface 80101 includes one or more fittings (e.g.,
8030 and 8032) or protrusions (e.g., 8033) and the bot-
tom surface 80103 is capable of receiving or being re-
ceived by a retro-fit cartridge 80140 not capable of actu-
ating valves (e.g., 42 and 44) so that fluid communication
with a head assembly (e.g., 22) can be achieved in and
of itself. Thus, the retrofit cartridge 80140 is only one
example, and may vary greatly in shape, size, etc.
[0076] As shown in Fig. 23, it is anticipated that the
cartridge housing 9024 may be other that cylindrical,
while still having a longitudinal axis 9023. For instance,
a bollow first end 9026 for containing treatment material
(not shown) may be joined to a second end 9028 by a
connecting rod 90106. The rod 90106 may or may not
be in fluid communication with the first end 9026. The
rood 90106 may or may not contain treatment material
(not shown). Alternatively, the second end 9028 may be
hollow for containing treatment material (not shown) and
may be joined to the first end 9026 by a rod 90106 which
is in fluid communication with the first end 9026. Thus, it
is anticipated that any portion of the housing 9024 along
the longitudinal axis 9023 of the cartridge 9020 may in-
clude a hollow portion for containing treatment material
(not shown) in fluid communication with the end piece
9010.
[0077] As shown in Fig. 24, it is further anticipated that
the cartridge 10020 may contain within its housing 10024
a second housing 100138 which contains treatment ma-
terial. That is, it is within the scope of this invention to
have connected housing 10024 (into which an already
housed treatment material may be inserted into) in such
a manner that the end piece 10010 is in fluid communi-
cation with the treatment material housed in the second
housing 100138. In such an embodiment, it is anticipated
that cartridge 10020 may or may not have its own treat-
ment material.
[0078] Figs. 25-31 illustrate a third alternative embod-
iment of the casing 12108, button 12110 and cartridge
12020. The third embodiment is illustrated with the head
12022. However, any of the heads can be used with the
third embodiment.
[0079] The third alternative embodiment is substantial-
ly identical to the casing, button and cartridge as illus-
trated in Figs. 20-21, except that the casing 12108, button
12110, and cartridge 12020 are altered such that the in-
sertion of the cartridge 12020 into the casing 12108 caus-
es the button 12110 to be moved along with the cartridge
12020, and when the cartridge 12020 is fully inserted,
the button 12110 returns to its normal position to provide
the user with a visual indication that the cartridge 12020
is properly inserted within the casing.
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[0080] The visual indicator is formed by a releasable
latch comprising the latch 12025 of the cartridge, which
functions as a catch, and the angled wall 12125 of the
button 12110, which functions as a strike, in combination
with a ramp 260 located on the casing 12108 on opposite
sides of the guide slot 12128.
[0081] Referring to Fig. 26, the latch 12025 forming the
catch comprises an inclined surface 262 in which is
formed a channel 264. The inclined surface 262 and ramp
264 both terminate at an end wall 266. The channel 264
is wide enough to receive the angled wall 12125.
[0082] Referring to Fig. 27, the angled wall 12125 form-
ing the strike comprises an angled leading edge 270,
which transitions into a planar portion 272. The planar
portion 272 terminates into a vertical face forming a finger
274. The finger 274 has an angled trailing edge 276 that
tapers to the button 12110. The button cap 12113A is
slidably mounted onto the end of the button seat 12113B
such that a slot 280 receives the leading edge 270 and
a tab 282 snaps within a groove 284 to mount the cap
12113A to the seat 12113B.
[0083] Referring to Fig. 28, the ramp 260 comprises
spaced inclined surfaces 292, located on opposite sides
of the guide slot. The inclined surfaces 292 begin at the
opening of the casing 12108 and extend radially further
into the casing as you move further axially within the cas-
ing and terminates in a vertical face 294.
[0084] The visual indicating function of the third em-
bodiment is best seen with reference to Figs. 28-31.
When the assembled button 12110 is slidably received
within the open end 12119 of the button housing 12115,
the finger 274 is received within the guide slot 12128.
Referring to Figs. 28 and 29, the button 12113 is biased
into the extended position by the force of the spring
12132. As the cartridge 12020 is inserted into the casing
12108, the finger 274 is received within the channel 264
located within the inclined surface 262 forming the catch.
The finger 274 remains in the extended position until the
cartridge is inserted far enough such that the end wall
266 of the catch contacts and catches the finger 274. Fig.
29 illustrates the initial point of contact between the end
wall 266 and the finger 274.
[0085] Referring to Fig. 30, the contact between the
finger 274 and the end wall 266 couples the movement
of the button 12110 to the cartridge 12020. The continued
insertion of the cartridge 12020 into the casing 12108
causes the button 12110 to be moved axially along with
the cartridge to a withdrawn position until the button
12110 is released and permitted to return to the extend
position.
[0086] Referring to Figs. 30 and 31, the release of the
button 12110 is also accomplished by the insertion of the
cartridge 12020. The insertion of the cartridge 12020
brings the inclined surface 262 of the cartridge 12020
into contact with the inclined surfaces 292 of the casing
12108, which causes the cartridge to move laterally
against the force of the spring 12228 mounted to the cas-
ing 12020. The radial extent of the inclined surfaces 292

into the interior of the casing 12108 is greater than the
radial extent of the finger 274. Thus, as the cartridge
12108 is inserted, the finger 274 will begin to be removed
from the channel 264 in response to the cartridge 12108
being laterally deflected by interaction between the in-
clined surfaces 262 and 292. There is a position where
the finger 274 will become completely removed from the
channel 264 of the catch thereby releasing or uncoupling
the button 12110 from the cartridge 12020. The spring
12132 of the button will then return the button 12110 to
the extended position.
[0087] Preferably, the inclined surfaces 292 are sized
such that the finger 274 is released just as the end wall
266 is equal with or slightly beyond the rear face 294 of
the inclined surfaces so that the spring 12228 will bias
the cartridge 12020 such that the end wall 266 is moved
behind the rear face 294 to function as a releasable lock.
The user can remove the cartridge by pressing the button
12110, which once again brings the inclined surfaces 262
and 292 into contact and causing the cartridge to move
laterally against the force of the casing spring 12228 to
move the finger 272 from behind the rear face 294, there-
by unlocking the cartridge and permitting its removal. The
user completes the removal of the cartridge by grasping
the handle 12240 and pulling the cartridge from the cas-
ing.
[0088] The movement of the button 12110 provides
the visual indication that the cartridge 12020 is properly
inserted. The user can see the button 12110 move along
with the cartridge 12020 upon insertion and then move
back to the extend position when the cartridge 12020 is
properly inserted. Preferably, the spring 12132 of the but-
ton is of sufficient strength that it will snap the button
12110 back into position such that the movement is easily
discernable by the user and it makes an audible noise
as the retaining latches 12117 contact the button housing
12115.
[0089] The visual appearance of the moving button
12110 is further enhanced by located the button 12110
relative to the grill 214 of the refrigerator such that the
button cap 12113A is moved behind the plane of the grill
214 in the withdrawn position. This will give the button
the appearance of disappearing when moving to the with-
drawn position.

Claims

1. A refrigerator (200) comprising:

a cabinet (202) comprising at least one compart-
ment (204, 206) having an open face and a door
(208, 210) for selectively closing the open face
of the compartment (204, 206);
a water-using accessory (218, 219) provided on
the cabinet (202);
a head (22) fixed to the cabinet (202) and fluidly
coupling the water-using accessory (218, 219)
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to a water supply; and
a water-treatment cartridge (20) removably cou-
pled to the head (22) such that when the car-
tridge (20) is coupled to the head (22), the car-
tridge (20) treats the water from the supply for
use by the water-using accessory (218, 219);

characterized in that
a cartridge mounting bracket comprising a casing
(108) defining a hollow interior sized to receive the
cartridge (20) for removably mounting the cartridge
(20) within the casing (108) within the cabinet (202),
with an exterior opening accessible from the exterior
of the cabinet (202) and an interior end aligned with
the head (22), the cartridge mounting bracket being
located on the cabinet (202) relative to the head (22)
such that the mounting of the cartridge (20) to the
cartridge mounting bracket by inserting the cartridge
(20) into the casing exterior opening effects the cou-
pling of the cartridge (20) to the head (22) and the
cartridge (20) can be mounted to the cartridge
mounting bracket without opening the door.

2. The refrigerator according to claim 1, and further
comprising a latch (25) operable between a latch po-
sition, where the cartridge (20) is held in the inserted
position, and a release position, where the cartridge
(20) can be withdrawn from the casing (108).

3. The refrigerator according to claim 2, wherein the
latch comprises a strike (125, 11125) associated with
the casing (108) and a catch (25) provided on the
cartridge (20) such that the strike (125, 11125) holds
the catch (25) when the cartridge (20) is in the in-
serted position to prevent the withdrawal of the car-
tridge (20).

4. The refrigerator according to claim 2, wherein the
strike (125, 11125) comprises a release operable
between a locked position, where the strike (125,
11125) is placed in the latch position, and an un-
locked position, where the strike (125, 11125) is
placed in the release position.

5. The refrigerator according to claim 4, wherein the
release is accessible from the exterior of the cabinet
(202).

6. The refrigerator according to claims 2-5, wherein the
cabinet (202) further comprises a grill (214) having
a pass-through opening (216) aligned with the exte-
rior end (107) of the casing (108) to permit the inser-
tion of the cartridge (20) into the casing (108) through
the pass-through opening (216) of the grill (214).

7. The refrigerator according to claim 6, wherein the
release is accessible through the pass through open-
ing (216) of the grill (214).

8. The refrigerator according to claims 6 and 8, wherein
grill (214) is located at a lower front portion of the
cabinet (202).

9. The refrigerator according to claim 1-8, and further
comprising a handle (240) mounted to the end (107)
of the cartridge (20) to assist the user in inserting
and withdrawing the cartridge (20).

10. The refrigerator according to claim 9, wherein the
handle (240) comprises a finger recess (254) acces-
sible from the exterior of the cabinet (202) whereby
the user can insert his fingers into the recess (254)
to aid in inserting and withdrawing the cartridge (20)
from the casing (108).

11. The refrigerator according to claim 9, and further
comprising a removable mount for removably secur-
ing the handle (240) to the cartridge (20).

12. The refrigerator according to claim 11, wherein the
removable mount comprises cooperating lugs (220,
248) on the handle (240) and the cartridge (20), and
the lugs (220, 248) collectively forming a bayonet
mount for removably securing the handle (240) to
the cartridge (20).

13. The refrigerator according to claim 4-12, wherein the
release is a button (110) moveably coupled to the
cartridge (20) such that, as the cartridge (20) is in-
serted into the casing (108), the button (110) is
moved from the locked to the release position to vis-
ually indicate that the cartridge (20) is inserted.

14. The refrigerator according to claim 13, wherein the
button (110) is biased into the locked position.

15. The refrigerator according to claim 14, wherein the
button (110) is uncoupled from the cartridge (20)
when the cartridge (20) is fully inserted into the cas-
ing (108) resulting in the automatic return of the but-
ton (110) to the locked position.

16. The refrigerator according to claim 2-15, wherein the
cartridge (20) and head (22) are keyed to the casing
(108) to ensure that the cartridge (20) is properly
oriented to the casing (108) such that the cartridge
(20) will fluidly couple with the head (22) when the
cartridge (20) is inserted into the casing (108).

17. The refrigerator according to claim 16, wherein the
head (22) comprises an inlet port (135) for coupling
to the water supply and an outlet port (137) coupled
to the water-using accessory (218, 219), and the car-
tridge (20) comprises inlet and outlet fittings (30, 32)
that couple with the inlet and outlet ports (135, 137),
respectively, when the cartridge (20) is in the insert-
ed position to establish water flow from the water
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supply, through the cartridge (20), and to the water-
using accessory (218, 219).

18. The refrigerator according to claim 17, wherein the
head (22) further comprises a valve (42, 44) for each
of the inlet and outlet ports (135, 137), with each
valve (42, 44) having a follower (71), and each of the
inlet and outlet fittings (30, 32) have a cam (74) that
contacts the followers (71) to open the valves (42,
44) when the cartridge (20) is in the inserted position.

19. The refrigerator according to claim 18, wherein the
head (22) further comprises inlet and outlet passage-
ways (131, 133) fluidly connected to the inlet and
outlet ports (135, 137), with the valves (42, 44) being
mounted in the passageways (131, 133) such that
the followers (71) extend into the ports (135, 137).

20. The refrigerator according to claim 19, wherein the
passageways (131, 133) are oriented at an angle to
the ports (135, 137) to reduce the overall length of
the head (22).

21. The refrigerator according to claim 20, wherein the
angle is approximately 90 degrees.

22. The refrigerator according to claim 21, wherein the
cartridge (20) is elongated and defines a longitudinal
axis (23), with the inlet and outlet fittings (30, 32) and
the inlet and outlet ports (135, 137) being oriented
generally parallel to the cartridge (20) longitudinal
axis (23).

23. The refrigerator according to claim 17, wherein the
head (22) further comprises a bypass valve (52) that
fluidly couples the inlet port (135) to the outlet port
(137) when the cartridge (20) is not in the inserted
position to permit the flow of water from the water
supply to the water-using accessory (218, 219) when
no cartridge (20) is present.

24. The refrigerator according to claim 1-23, wherein the
cartridge mounting bracket has an elongated recess
in which the cartridge (20) is axially inserted to mount
the cartridge (20) to the cartridge mounting bracket.

25. The refrigerator according to claim 24, wherein the
head (22) is located at one end (70109) of the elon-
gated recess and an inlet opening is formed at an
opposing end (107) of the elongated recess, wherein
the insertion of the cartridge (20) into the inlet open-
ing mounts the cartridge (20) to the cartridge mount-
ing bracket and fluidly couples the cartridge (20) to
the head (22).

26. The refrigerator according to claim 25, wherein the
inlet opening is accessible from the exterior of the
cabinet (202).

27. The refrigerator according to claim 26, wherein the
inlet opening is accessible from a side of the cabinet
(202) on which the door is provided.

28. The refrigerator according to claim 1-27, and further
comprising a visual indicator indicating when the car-
tridge (20) is properly mounted to the mounting
bracket.

29. The refrigerator according to claim 28, wherein the
visual indicator also comprises an audible indicator
indicating when the cartridge (20) is properly mount-
ed to the mounting bracket.

30. The refrigerator according to claim 28, wherein the
visual indicator comprises a moveable element
(12113) that operably couples to the cartridge (20)
as the cartridge (20) is mounted to the bracket such
that the moveably element (12113) moves in re-
sponse to the mounting of the cartridge (20) to the
bracket.

31. The refrigerator according to claim 30, wherein the
cartridge mounting bracket comprises a casing (108)
defining a hollow interior sized to receive the car-
tridge (20), with an exterior opening (107) and an
interior end (70109) aligned with the head (22),
wherein the cartridge (20) is removably mounted to
the casing (108) and coupled to the head (22) by
inserting the cartridge (20) into the casing exterior
opening (107).

32. The refrigerator according to claim 31, wherein the
moveable element comprises a strike (125, 11125)
that extends into the hollow interior of the casing
(108) and the cartridge (20) comprises a catch (25)
which catches the strike (125, 11125) as the car-
tridge (20) is inserted into the hollow interior of the
casing (108) to couple the movement of the move-
able element (12113) to the cartridge (20).

33. The refrigerator according to claim 32, and further
comprising a release for uncoupling the moveable
element (12113) from the cartridge (20) when the
cartridge (20) is properly inserted within the casing
(108).

34. The refrigerator according to claim 33, wherein the
moveable element (12113) is moveable between a
normal position and a withdrawn position corre-
sponding to the cartridge (20) being properly insert-
ed.

35. The refrigerator according to claim 34, wherein the
release is automatically actuated upon the proper
insertion of the cartridge (20) resulting in the move-
able element (12113) being automatically biased to
the normal position upon the proper insertion of the
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cartridge (20).

Patentansprüche

1. Kühlgerät (200) umfassend:

ein Gehäuse (202), das wenigstens eine Kam-
mer (204, 206) mit einer offenen Stirnseite und
eine Tür (208, 210) zum wahlweisen Verschlie-
ßen der offenen Stirnseite der Kammer (204,
206) umfasst;
ein an dem Gehäuse (202) vorgesehenes, Was-
ser verwendendes Zusatzteil (218, 219);
ein Kopfteil (22), das am Gehäuse (202) ange-
bracht ist und das Wasser verwendende Zusatz-
teil (218, 219) mit einer Wasserzufuhr verbindet;
und
eine Wasserbehandlungskartusche (20), die
abnehmbar mit dem Kopfteil (22) derart gekop-
pelt ist, dass dann, wenn die Kartusche (20) mit
dem Kopfteil (22) gekoppelt ist, die Kartusche
(20) das von der Zufuhr kommende Wasser für
die Verwendung durch das Wasser verwenden-
de Zusatzteil (218, 219) behandelt;

gekennzeichnet durch
einen Kartuschenhalter, der eine Hülle (108) um-
fasst, welche einen hohlen Innenraum begrenzt, der
so bemessen ist, dass er die Kartusche (20) zur ab-
nehmbaren Halterung der Kartusche (20) innerhalb
der Hülle (108) in dem Gehäuse (202) aufnehmen
kann, und mit einer von der Außenseite des Gehäu-
ses (202) her zugänglichen äußeren Öffnung sowie
einem inneren Ende, welches zum Kopfteil (22) aus-
gerichtet ist, wobei der Kartuschenhalter an  dem
Gehäuse (202) derart relativ zum Kopfteil (22) an-
geordnet ist, dass das Haltern der Kartusche (20) im
Kartuschenhalter durch Einschieben der Kartusche
(20) in die äußere Hüllenöffnung die Ankopplung der
Kartusche (20) an dem Kopfteil (22) bewirkt und die
Kartusche (20) ohne ein Öffnen der Tür im Kartu-
schenhalter gehaltert werden kann.

2. Kühlgerät nach Anspruch 1, zusätzlich umfassend
einen Schnappverschluss (25), der zwischen einer
Einrastposition, in der die Kartusche (20) in der ein-
geschobenen Position gehalten wird, und einer Frei-
gabeposition verstellbar ist, in der die Kartusche (20)
aus der Hülle (108) gezogen werden kann.

3. Kühlgerät nach Anspruch 2, wobei der Schnappver-
schluss einen mit der Hülle (108) verbundenen An-
schlag (125, 11125) sowie eine Klaue (25) umfasst,
die an der Kartusche (20) so vorgesehen ist, dass
der Anschlag (125, 11125) die Klaue (25) hält, wenn
die Kartusche (20) sich in der eingeschobenen Po-
sition befindet, um das Herausziehen der Kartusche

(20) zu verhindern.

4. Kühlgerät nach Anspruch 2, wobei der Anschlag
(125, 11125) eine Freigabevorrichtung umfasst, die
zwischen einer Verschlussposition, in der sich der
der Anschlag (125, 11125) in der Einrastposition be-
findet ist, und einer Ent-riegelungsposition verstell-
bar ist, in der der Anschlag (125, 11125) in der Frei-
gabeposition positionierbar ist.

5. Kühlgerät nach Anspruch 4, wobei die Freigabevor-
richtung von der Außenseite des Gehäuses (202)
aus zugänglich ist.

6. Kühlgerät nach dem Anspruch 2 bis 5, wobei das
Gehäuse (202) zusätzlich ein Gitter (214) umfasst,
das eine Durchlassöffnung (216) aufweist, welche
zum äußeren Ende (107) der Hülle (108) ausgerich-
tet ist, um das Einschieben der Kartusche (20) in die
Hülle (108) durch die Durchlassöffnung (216) des
Gitters (214) zu ermöglichen.

7. Kühlgerät nach Anspruch 6, wobei die Freigabevor-
richtung durch die Durchlassöffnung (216) des Git-
ters (214) zugänglich ist.

8. Kühlgerät nach den Ansprüchen 6 und 8, wobei das
Gitter (214) an einem vorderen unteren Bereich des
Gehäuses (202) angeordnet ist.

9. Kühlgerät nach Anspruch 1 bis 8, zusätzlich umfas-
send einen Griff (240), der an dem Ende (107) der
Kartusche (20) angebracht ist, um dem Benutzer das
Einschieben und Herausziehen der Kartusche (20)
zu erleichtern.

10. Kühlgerät nach Anspruch 9, wobei der Griff (240)
eine Fingervertiefung (254) aufweist, die von der Au-
ßenseite des Gehäuses (202) aus zugänglich ist,
wodurch der Benutzer seine Finger in die Vertiefung
(254) schieben kann, um das Einschieben und Her-
ausziehen der Kartusche (20) aus der Hülle (108)
zu erleichtern.

11. Kühlgerät nach Anspruch 9, zusätzlich umfassend
eine abnehmbare Halterung zum abnehmbaren Fi-
xieren des Griffs (240) an der Kartusche (20).

12. Kühlgerät nach Anspruch 11, wobei die abnehmbare
Halterung zusammenwirkende Ansatzstücke (220,
248) am Griff (240) und der Kartusche (20) umfasst
und die Ansatzstücke (220, 248) zusammen eine Ba-
jonetthalterung zur lösbaren Fixierung des Griffs
(240) an der Kartusche (20) bilden.

13. Kühlgerät nach Anspruch 4 bis 12, wobei die Frei-
gabevorrichtung ein Knopf (110) ist, der beweglich
mit der Kartusche (20) derart gekoppelt ist, dass der
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Knopf (110) beim Einschieben der Kartusche (20) in
die Hülle (108) von der Verschluss- in die Freigabe-
position bewegt wird, um visuell anzuzeigen, dass
die Kartusche (20) eingeschoben wird.

14. Kühlgerät nach Anspruch 13, wobei der Knopf (110)
in die Verschlussposition vorgespannt ist.

15. Kühlgerät nach Anspruch 14, wobei der Knopf (110)
von der Kartusche (20) entkoppelt wird, wenn die
Kartusche (20) vollständig in die Hülle (108) einge-
schoben ist, wodurch der Knopf (110) automatisch
wieder in die Verschlussposition zurückkehrt.

16. Kühlgerät nach Anspruch 2 bis 15, wobei die Kartu-
sche (20) und das Kopfteil (22) zur Hülle (108) derart
formschlüssig sind, dass eine korrekte Ausrichtung
der Kartusche (20) zur Hülle (108) sichergestellt ist,
so dass die Kartusche (20) in Fluidverbindung mit
dem Kopfteil (22) kommt, wenn die Kartusche (20)
in die Hülle (108) eingeschoben ist.

17. Kühlgerät nach Anspruch 16, wobei das Kopfteil (22)
eine Einlassöffnung (135) zum Ankoppeln an die
Wasserzufuhr und eine Auslassöffnung (137) um-
fasst, die an das das Wasser verwendende Zube-
hörteil (218, 219) ange-koppelt ist, und wobei die
Kartusche (20) Einlass- und Auslassanschlussteile
(30, 32) umfasst, die an die Einlass- bzw. Auslass-
öffnungen (135, 137) ange-koppelt werden, wenn
die Kartusche (20) sich in der Einschubposition be-
findet, um einen Wasserstrom von der Wasserzufuhr
durch die Kartusche  (20) und zu dem das Wasser
verwendenden Zusatzteil (218, 219) herzustellen.

18. Kühlgerät nach Anspruch 17, wobei das Kopfteil (22)
zusätzlich je ein Ventil (42, 44) für die Einlass- und
die Auslassöffnung (135, 137) umfasst, wobei jedes
Ventil (42, 44) einen Mitnehmer (71) aufweist und
die Einlass- und Auslassanschlussteile (30, 32) je-
weils einen Nocken (74) aufweisen, der mit dem Mit-
nehmer (71) in Kontakt kommt, um die Ventile (42,
44) zu öffnen, wenn sich die Kartusche (20) in der
eingeschobenen Position befindet.

19. Kühlgerät nach Anspruch 18, wobei das Kopfteil (22)
zusätzlich Einlass- und Auslassdurchgänge (131,
133) umfasst, die in Fluidverbindung mit den Einlass-
und Auslassöffnungen (135, 137) stehen, wobei die
Ventile (42, 44) in den Durchgängen (131, 133) der-
art gehaltert sind, dass sich die Mitnehmer (71) in
die Öffnungen (135, 137) hineinerstrecken.

20. Kühlgerät nach Anspruch 19, wobei die Durchgänge
(131, 133) in einem Winkel zu den Öffnungen (135,
137) ausgerichtet sind, um die Gesamtlänge des
Kopfteils (22) zu verringern.

21. Kühlgerät nach Anspruch 20, wobei der Winkel etwa
90° beträgt.

22. Kühlgerät nach Anspruch 21, wobei die Kartusche
(20) länglich ist und eine Längsachse (23) definiert,
wobei die Einlass- und Auslassanschlussteile (30,
32) und die Einlass- und Auslassöffnungen (135,
137) im Wesentlichen parallel zur Längsachse (23)
der Kartusche (20) ausgerichtet sind.

23. Kühlgerät nach Anspruch 17, wobei das Kopfteil (22)
zusätzlich ein Bypass-Ventil (52) umfasst, das eine
Fluidkopplung zwischen der Einlassöffnung (135)
und der Auslassöffnung (137) herstellt, wenn sich
die Kartusche (20) nicht in der Einschubposition be-
findet, um ein Fließen von Wasser von der Wasser-
zufuhr zum wasserverwendenden Zusatzteil (218,
219) zu ermöglichen, wenn keine Kartusche vorhan-
den ist.

24. Kühlgerät nach Anspruch 1 bis 23, wobei der Kartu-
schenhalter eine längliche Vertiefung aufweist, in die
die Kartusche (20) axial eingeschoben wird, um die
Kartusche (20) an dem Kartuschenhalter zu haltern.

25. Kühlgerät nach Anspruch 24, wobei das Kopfteil (22)
an einem Ende (70109) der länglichen Vertiefung
angeordnet und am entgegengesetzten Ende (107)
der länglichen Vertiefung eine Einlassöffnung aus-
gebildet ist, wobei das Einschieben der Kartusche
(20) in die Einlassöffnung die Kartusche (20) an dem
Kartuschenhalter haltert und die Fluidverbindung
der Kartusche (20) mit dem Kopfteil (22) herstellt.

26. Kühlgerät nach Anspruch 25, wobei die Einlassöff-
nung von der Außenseite des Gehäuses (202) aus
zugänglich ist.

27. Kühlgerät nach Anspruch 26, wobei die Einlassöff-
nung von der Seite des Gehäuses (202) aus zugäng-
lich ist, an der die Tür vorgesehen ist.

28. Kühlgerät nach Anspruch 1 bis 27, zusätzlich um-
fassend einen visuelle Anzeiger, der anzeigt, dass
die Kartusche (20) korrekt an dem Halter gehaltert
ist.

29. Kühlgerät nach Anspruch 28, wobei der visuelle An-
zeiger zudem ein akustisches Anzeigeelement um-
fasst, welches anzeigt, dass die Kartusche (20) kor-
rekt an dem Halter gehaltert ist.

30. Kühlgerät nach Anspruch 28, wobei der visuelle An-
zeiger ein bewegliches Element (12113) umfasst,
das beim Haltern der Kartusche (20) an dem Halter
derart in eine Wirkverbindung mit der Kartusche (20)
kommt, dass sich das bewegliche Element (12113)
als Reaktion auf das Haltern der Kartusche (20) an

37 38 



EP 1 635 927 B1

21

5

10

15

20

25

30

35

40

45

50

55

dem Halter bewegt.

31. Kühlgerät nach Anspruch 30, wobei die Kartuschen-
halter eine Hülle (108) umfasst, die einen hohlen In-
nenraum begrenzt, der so bemessen ist, dass er die
Kartusche (20) aufnehmen kann, und die eine äu-
ßere Öffnung (107) und ein inneres Ende (70109)
umfasst, das zum Kopfteil (22) ausgerichtet ist, wo-
bei die Kartusche (20) durch Einschieben der Kar-
tusche (20) in die äußere Öffnung (107) der Hülle
abnehmbar an der Hülle (108) gehaltert und an dem
Kopfteil (22) angekoppelt wird.

32. Kühlgerät nach Anspruch 31, wobei das bewegliche
Element einen Anschlag (125, 11125) umfasst, der
sich in das hohle Innere der Hülle (108) hineiner-
streckt, und die Kartusche (20) eine Klaue (25) um-
fasst, die mit dem Anschlag (125, 11125) in Eingriff
kommt, wenn die Kartusche (20) in das hohle Innere
der Hülle (108) eingeschoben wird, wodurch die Be-
wegung des beweglichen Elements (12113) an die
Kartusche gekoppelt wird.

33. Kühlgerät nach Anspruch 32, zusätzlich umfassend
eine Lösevorrichtung für das Entkoppeln des beweg-
lichen Elements (12113) von der Kartusche (20)
wenn die Kartusche (20) korrekt in die Hülle (108)
eingeschoben ist.

34. Kühlgerät nach Anspruch 33 wobei das bewegliche
Element (12113) zwischen einer normalen Position
und einer zurückgezogenen Position verstellt wer-
den kann, die einem korrekten Einschub der Kartu-
sche (20) entspricht.

35. Kühlgerät nach Anspruch 34, wobei die Freigabe-
vorrichtung automatisch betätigt wird, wenn die Kar-
tusche (20) korrekt eingeschoben ist, wodurch das
bewegliche Element (12113) automatisch zur nor-
malen Position hin vorgespannt wird, wenn die Kar-
tusche korrekt eingeschoben ist.

Revendications

1. Réfrigérateur (200) comprenant :

une armoire (202) comprenant au moins un
compartiment (204, 206) ayant une face ouverte
et une porte (208, 210) pour fermer sélective-
ment la face ouverte du compartiment (204,
206) ;
un accessoire utilisant de l’eau (218, 219) monté
sur l’armoire (202) ;
une tête (22) fixée sur l’armoire (202) et couplant
fluidiquement l’accessoire utilisant de l’eau
(218, 219) à une alimentation en eau ; et
une cartouche de traitement de l’eau (20) cou-

plée de manière amovible à la tête (22), de telle
sorte que lorsque la cartouche (20) est couplée
à la tête (22), la cartouche (20) traite l’eau de
l’alimentation destinée à être utilisée par l’ac-
cessoire utilisant de l’eau (218, 219) ;

caractérisé en ce que :

un support de fixation de cartouche, comprenant
un logement (108) définissant une partie inté-
rieure creuse dimensionnée pour recevoir la
cartouche (20) pour fixer de manière amovible
la cartouche (20) à l’intérieur du logement (108)
à l’intérieur de l’armoire (202), avec une ouver-
ture extérieure accessible de l’extérieur de l’ar-
moire (202) et une  extrémité intérieure alignée
avec la tête (22), le support de fixation de car-
touche étant placé sur l’armoire (202) par rap-
port à la tête (22), de telle sorte que la fixation
de la cartouche (20) au support de fixation de
cartouche, par insertion de la cartouche (20)
dans l’ouverture extérieure du logement réalise
le couplage de la cartouche (20) à la tête (22),
et la cartouche (20) peut être fixée sur le support
de fixation de la cartouche sans ouvrir la porte.

2. Réfrigérateur selon la revendication 1, comprenant
en outre un loquet (25) pouvant être actionné entre
une position de verrouillage, dans laquelle la cartou-
che (20) est maintenue dans la position insérée, et
une position de déverrouillage, dans laquelle la car-
touche (20) peut être retirée du logement (108).

3. Réfrigérateur selon la revendication 2, dans lequel
le loquet comprend une gâche (125, 11125), asso-
ciée avec le logement (108) et un verrou d’accrocha-
ge (25) monté sur la cartouche (20), de telle sorte
que la gâche (125, 11125) maintient le verrou d’ac-
crochage (25) lorsque la cartouche (20) est dans la
position insérée pour empêcher le retrait de la car-
touche (20) .

4. Réfrigérateur selon la revendication 2, dans lequel
la gâche (125, 11125), comprend un système de dé-
verrouillage pouvant être actionné entre une position
verrouillée, dans laquelle la gâche (125, 11125) est
placée dans la position de verrouillage et une posi-
tion déverrouillée, dans laquelle la gâche
(12511125) est placée dans la position de déver-
rouillage.

5. Réfrigérateur selon la revendication 4, dans lequel
le système de déverrouillage est accessible de l’ex-
térieur de l’armoire (202).

6. Réfrigérateur selon les revendications 2-5, dans le-
quel l’armoire (202) comprend en outre une grille
214 ayant une ouverture traversante (216), alignée
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avec l’extrémité extérieure (107) du logement (108)
pour permettre l’insertion de la cartouche (20) dans
le logement (108) par l’ouverture traversante (216)
de la grille (214).

7. Réfrigérateur selon les revendications 6, dans lequel
le système de déverrouillage est accessible par
l’ouverture traversante (216) de la grille (214).

8. Réfrigérateur selon les revendications 6 et 8, dans
lequel la grille (214) est placée sur une portion avant
inférieure de l’armoire (202).

9. Réfrigérateur selon l’une quelconque des revendi-
cations 1 à 8, comprenant en outre une poignée
(204) montée à l’extrémité (107) de la cartouche (20)
pour aider l’utilisateur à insérer et retirer la cartou-
che.

10. Réfrigérateur selon la revendication 9, dans lequel
la poignée (240) comprend un logement pour les
doigts (254) accessible de l’extérieur de l’armoire
(202), permettant à l’utilisateur d’introduire ses
doigts dans le logement (254) pour l’aider à insérer
et retirer la cartouche (20) du logement (108).

11. Réfrigérateur selon la revendication 9, comprenant
en outre un support amovible, pour fixer de manière
amovible la poignée (240) à la cartouche (20).

12. Réfrigérateur selon la revendication 11, dans lequel
le support amovible comprend des pattes coopéran-
tes (220, 248) sur la poignée (240) et la cartouche
(20), les pattes (220, 248) formant collectivement un
support à baïonnette pour fixer de manière amovible
la poignée (240) à la cartouche (20).

13. Réfrigérateur selon l’une quelconque des revendi-
cations 4 à 12, dans lequel le système de verrouillage
est un bouton (110) couplé de manière mobile à la
cartouche (20) de telle sorte que lorsque la cartou-
che (20) est insérée dans le logement (108), le bou-
ton (110) est déplacé de la position verrouillée à la
position déverrouillée pour indiquer visuellement
que la cartouche (20) est insérée.

14. Réfrigérateur selon la revendication 13, dans lequel
le bouton (110) est sollicité vers la position ver-
rouillée.

15. Réfrigérateur selon la revendication 14, dans lequel
le bouton (110) est désaccouplé de la cartouche (20)
lorsque la cartouche (20) est totalement insérée
dans le logement (108), entraînant le retour automa-
tique du bouton (110) en position verrouillée.

16. Réfrigérateur selon l’une quelconque des revendi-
cations 2 à 15, dans lequel la cartouche (20 et la tête

(22) sont clavetées sur le logement (108) pour ga-
rantir que la cartouche (20) est correctement orien-
tée dans le logement (108), de sorte que la cartouche
(20) puisse s’accoupler fluidiquement avec la tête
(22) lorsque la cartouche (20) est insérée dans le
logement (108).

17. Réfrigérateur selon la revendication 16, dans lequel
la tête (22) comprend un orifice d’entrée (135) d’ac-
couplement à l’alimentation d’eau et un orifice de
sortie (137) couplé à l’accessoire d’utilisation d’eau
(218, 219), et la cartouche (20) comprend des rac-
cords d’entrée et de sortie (30, 32) qui s’accouplent,
respectivement avec les orifices d’entrée et de sortie
(135, 137), lorsque la cartouche (20) se trouve dans
la position insérée pour établir le débit d’eau entre
l’alimentation d’eau, à travers la cartouche (20), et
l’accessoire d’utilisation d’eau (218, 219).

18. Réfrigérateur selon la revendication 17, dans lequel
la tête (22) comprend en outre une soupape (42, 44)
pour chacun des orifices d’entrée et de sortie (135,
137), chaque soupape (42,44) ayant un poussoir
(71), chacun des raccords d’entrée et de sortie (30,
32) ayant une came (74) en contact avec le poussoir
(71) pour ouvrir les soupapes (42, 44) lorsque la car-
touche (20) est en position insérée.

19. Réfrigérateur selon la revendication 18, dans lequel
la tête (22) comprend en outre des passages d’en-
trée et de sortie (131, 133) raccordés fluidiquement
aux orifices d’entrée et de sortie (135, 137), les sou-
papes (42, 44) étant montées dans les passages
(131, 133), de telle sorte que les poussoirs (71)
s’étendent dans les orifices (135, 137).

20. Réfrigérateur selon la revendication 19, dans lequel
les passages (131, 133) sont orientés selon un angle
par rapport aux orifices (135, 137) pour réduire la
longueur totale de la tête (22).

21. Réfrigérateur selon la revendication 20, dans lequel
l’angle est d’environ 90 degrés.

22. Réfrigérateur selon la revendication 21, dans lequel
la cartouche (20) est allongée et définit un axe lon-
gitudinal (23), les raccords d’entrée et de sortie (30,
32) et les orifices d’entrée et de sortie (135, 137)
étant orientés généralement parallèlement à l’axe
longitudinal (23) de la cartouche (20).

23. Réfrigérateur selon la revendication 17, dans lequel
la tête (22) comprend en outre une soupape de dé-
rivation (52) qui couple fluidiquement le port d’entrée
(133) au port de sortie (137) lorsque la cartouche
(20) n’est pas en position insérée pour permettre le
débit d’eau entre l’alimentation d’eau et  l’accessoire
utilisant de l’eau (218, 219) lorsqu’aucune cartouche
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(20) est présente.

24. Réfrigérateur selon l’une quelconque des revendi-
cations 1 à 23, dans lequel le support de fixation de
cartouche possède un logement allongé dans lequel
la cartouche (20) est insérée axialement pour fixer
la cartouche (20) sur le support de fixation de car-
touche.

25. Réfrigérateur selon la revendication 24, dans lequel
la tête (22) est placée à une extrémité (70109) du
logement allongé et une ouverture d’entrée est for-
mée à une extrémité opposée (107) du logement
allongé, dans lequel l’insertion de la cartouche (20)
dans l’ouverture d’entrée entraîne la fixation de la
cartouche (20) au support de fixation de cartouche
et accouple fluidiquement la cartouche (20) à la tête
(22).

26. Réfrigérateur selon la revendication 25, dans lequel
l’ouverture d’entrée est accessible de l’extérieur de
l’armoire (202).

27. Réfrigérateur selon la revendication 26, dans lequel
l’ouverture d’entrée est accessible d’un côté de l’ar-
moire (202) sur laquelle se trouve la porte.

28. Réfrigérateur selon l’une quelconque des revendi-
cations 1 à 27, comprenant en outre un indicateur
visuel pour indiquer si la cartouche (20) est correc-
tement fixée sur le support de fixation.

29. Réfrigérateur selon la revendication 28, dans lequel
l’indicateur visuel comprend également un indica-
teur sonore pour indiquer si la cartouche (20) est
correctement fixée sur le support de fixation.

30. Réfrigérateur selon la revendication 28, dans lequel
l’indicateur visuel comprend un élément mobile
(12113) qui s’accouple de manière opérationnelle à
la cartouche (20) lorsque la cartouche (20) est fixée
au support, de telle sorte que l’élément mobile
(12113) se déplace en réponse à la fixation de la
cartouche (20) au support.

31. Réfrigérateur selon la revendication 30, dans lequel
le support de fixation de cartouche comprend un lo-
gement (108) définissant une partie intérieure creu-
se dimensionnée pour recevoir la cartouche (20),
avec une ouverture extérieure (107) et une extrémité
intérieure (70109) alignée avec la tête (22), dans le-
quel la cartouche (20) est fixée de manière amovible
au logement (108) et couplée à la tête (22) par in-
sertion de la cartouche (20) dans l’ouverture exté-
rieure (107) du logement.

32. Réfrigérateur selon la revendication 31, dans lequel
l’élément mobile comprend une gâche (125, 11125)

qui s’étend dans la partie intérieure creuse du loge-
ment (108) et la cartouche (20) comprend un verrou
d’accrochage (25) qui s’engage sur la gâche (125,
11125) lorsque la cartouche (20) est insérée dans
la partie intérieure creuse du logement (108) pour
coupler  le mouvement de l’élément mobile (12113)
à la cartouche (20).

33. Réfrigérateur selon la revendication 32, comprenant
en outre un système de déverrouillage pour désac-
coupler l’élément mobile (12113) de la cartouche
(20) lorsque la cartouche (20) est correctement in-
sérée dans le logement (108).

34. Réfrigérateur selon la revendication 33, dans lequel
l’élément mobile (12113) peut être déplacé entre une
position normale et une position retirée correspon-
dant à l’insertion correcte de la cartouche (20).

35. Réfrigérateur selon la revendication 34, dans lequel
le système de déverrouillage est automatiquement
actionné lors de l’insertion correcte de la cartouche
(20), entraînant le placement automatique de l’élé-
ment mobile (12113) en position normale lors de l’in-
sertion correcte de la cartouche (20).
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